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Dear M i k e ,
F o l l o w i n g a r e t h e T A T ' s r e spon s e t o t h e U P C M comment s . P l e a s e give

me a cal l w i t h your t h o u g h t s , c o m m e n t s , or q u e s t i o n s .
1 . T o t a l m e t a l s , no t d i s s o l v e d m e t a l s , s hou ld b e t e s t e d f or in

g r o u n d w a t e r . D i s s o l v e d m e t a l s in g r o u n d w a t e r are e a s i l y o x i d i z e d or
p r e c i p i t a t e d d u r i n g s a m p l e c o l l e c t i o n p r o c e d u r e s . A n a l y s i s f o r
d i s s o l v e d me ta l s only could p r o v i d e r e s u l t s which are low and do not
r e f l e c t the c o n t a m i n a t i o n which may be p r e s e n t . A l s o , in s h a l l o w
g r o u n d w a t e r s , m e t a l s which enter in d i s s o l v e d f o r m can be o x i d i z e d to a
p r e c i p i t a t e d f o r m . T o t a l me ta l i s t h e c o n c e n t r a t i o n o f d i s s o l v e d p l u sp r e c i p i t a t e d m e t a l . Ve be l i eve tha t t o t a l me ta l c o n c e n t r a t i o n w i l l b e
more m e a n i n g f u l i n f o r m a t i o n when c o m p a r i n g background to d o w n g r a d i e n t
c o n c e n t r a t i o n s .

2 . A n a l y t i c a l m e t h o d s f or s a m p l e a n a l y s i s can b e f o u n d in U . S . EPA
Manual S W - 8 4 6 . The a p p r o p r i a t e EPA method numbers are a s f o l l o w s .

Inorganics............................... 6010
Pesticides. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8080
B N A s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 2 7 0
VOCs..................................... 8240

3. D e p t h of cover on the t a i l i n g s w i l l be d e t e r m i n e d by
s p e c t r o p h o t o m e t r i c means us ing x-ray f l u o r e s c e n c e ( X R F ) . F i e l d X R F
e q u i p m e n t w i l l b e used to q u a l i f y the d i f f e r e n c e in m e t a l s c o n c e n t r a t i o n
of the t a i l i n g s and of the cover m a t e r i a l .

4 . S t a n d a r d o p e r a t i o n s f o r p r o c e d u r e s a p p l i c a b l e t o t h e s a m p l i n g
tasks are a t t a c h e d .

r e c y c l e d p a p e r



5 . T h e T A T w i l l p r o v i d e U P C M w i t h c o p i e s o f a l l f i e l d d a t a s h e e t s
t h a t are g enera t ed f or th e s i t e .

W e h o p e t h a t t h i s r e spon s e p r o p e r l y a d d r e s s e s t h e U P C M comment s .
S i n c e r e l y ,

S c o t t K e e n
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3 . 2 S a m p l i n g T e c h n i q u e s
3.2.1 S u r f a c e S o i l S a m p l e C o l l e c t i o n M e t h o d s

S u r f a c e soil s a m p l e s , whether c o m p o s i t e or grab, should be col-l e c t e d using t h e f o l l o w i n g gu idance:

•
A v o i d l eave s , s t i c k s , root s and rocks unles s they ares p e c i f i c a l l y needed. S c r e e n i n g may be necessary.

^j • Avoid mix ing soil t y p e s unless s p e c i f i c a l l y required.
S a m p l e s should be c o l l e c t e d to a u n i f o r m d e p t h and f r o m au n i f o r m area.
Anomal i e s such as animal burrows, root channels, d e s i c c a t i o ncracks, sand lense s , and other a s p e c t s which may i n f l u e n c ep o l l u t a n t m i g r a t i o n shou ld b e r e corded. C o n s i d e r t a k i n g thes a m p l e below the root or t u r f zone.
To p r o v i d e a more r e p r e s e n t a t i v e s a m p l e , three to s ix s u b s a m p l e s
may be c o l l e c t e d in a cons i s t ent p a t t e r n surrounding the des ig-nated s a m p l e l o c a t i o n s and c o m p o s i t e d .
S a m p l e s should be t h o r o u g h l y homogeniz ed e i t h e r by t u m b l i n g /m i x i n g or by m u l t i p l e s u b d i v i s i o n , unles s analyses f or v o l a t i l ecompounds are a n t i c i p a t e d ( t h e l a b o r a t o r y w i l l use only a few
grams of soil f r o m a sampl e j a r , so the s a m p l e should be wellmixed f r o m t o p t o b o t t o m ) .

A n e f f e c t i v e f i e l d c o m p o s i t i n g m e t h o d requires u s e o f l a r g e s t a in-
l e s s s t e e l m i x i n g pans. T h e s e can be ob ta ined f r o m s c i e n t i f i c , re s tau-r a n t , or hotel s u p p l y houses. T h e y can be d e c o n t a m i n a t e d and are ableto stand rough h a n d l i n g in the f i e l d . S u b - s a m p l e s are p lac ed in thepans , broken up, then mixed u s ing a large s t a i n l e s s s t e e l s coop. Care-fu l observance o f t h e soil w i l l i n d i c a t e t h e c o m p l e t e n e s s o f t h e mix ing.

The soil is spread evenly in the b o t t o m of the pan a f t e r m i x i n g isc o m p l e t e . The soil is quartered and a small sample taken f r o m each
quarter and p l a c e d in the s a m p l e conta iner . Excess soil is d i s p o s e d of
as waste. Case must be taken to avoid cross c o n t a m i n a t i o n when us ing a
s i n g l e m i x i n g p a n t o c o m p o s i t e several s a m p l e s . T o d e m o n s t r a t e t h ee f f e c t i v e n e s s o f t h e p a n d e c o n t a m i n a t i o n p r o c e s s , r in sa t e blank s a m p l e smay be required (see S e c t i o n 4 .2 .1).

S u r f a c e soi l s a m p l e c o l l e c t i o n m e t h o d s o f p r e f e r e n c e i n c l u d e s c o o p /
trowel t e c h n i q u e s , hand-he ld augers , soil punche s , and r ing s a m p l e r s .D e s c r i p t i o n s o f each f o l l o w .
3.2.1.1 S c o o p or Hand Trowe l

Due p r i m a r i l y to its convenience, the s c oop or trowel is g e n e r a l l ythe tool o f choice f or s u r f a c e soil s a m p l i n g . The s coop or trowel
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s h o u l d b e made o f s t a i n l e s s s t e e l a n d , i f p o s s i b l e , d e c o n t a m i n a t e d underl a b o r a t o r y c o n d i t i o n s p r i o r t o i n i t i a t i o n o f f i e l d work. I t i s trans-
p o r t e d to the f i e l d in a c l ean, sealed p l a s t i c bag or o t h e r a p p r o p r i a t es ea l ed c on ta iner t o ensure c l e a n l i n e s s . I f p o s s i b l e , s u f f i c i e n t s c o o p s /t r o w e l s should be a v a i l a b l e to avoid c o l l e c t i o n of more than one s a m p l e
w i t h one t r o w e l . W h e n m u l t i p l e s a m p l i n g w i t h a s i n g l e unit i s r equ i r ed ,the t oo l must b e d e c o n t a m i n a t e d between s a m p l e s . D e c o n t a m i n a t i o n , i f
necessary, may also require the p r e p a r a t i o n of one or more r insateblanks.

To c o l l e c t a s u r f a c e soil s ampl e w i t h a s coop or trowel:
G e n t l y s c rape away obvious leaves, rocks, e tc . f r o m the s a m p l el o c a t i o n , unless needed, w i t h a clean spoon or k n i f e ;
C o l l e c t soil f r o m a p r e d e t e r m i n e d area and to a p r e d e t e r m i n e dd e p t h , d e p e n d i n g on the volume of soil required;
C o l l e c t t h e VGA s a m p l e , i f any, and p l a c e i t i n t o t h e
a p p r o p r i a t e s a m p l e c on ta iner ( i f o n e homogenize s a V G A s a m p l emore than l i k e l y th e contaminant o f concern w i l l v o l a t i z e ) ;
P l a c e the s a m p l e in a s t a i n l e s s s t e e l bowl or m i x i n g pan andrecord i t s a p p e a r a n c e ;
H o m o g e n i z e the s a m p l e , d e p e n d i n g on the analyses r e q u i r e d , bym i x i n g w i t h t h e s c o o p / t r o w e l ;
Remove leaves, t w i g s , r o o t s , bark, rocks, e t c ; and
T r a n s f e r s a m p l e t o an a p p r o p r i a t e s ampl e container, label i t ,a n d p r e p a r e i t f o r s t o r a g e / s h i p p i n g .

L i m i t a t i o n s
I t i s o f t e n d i f f i c u l t t o c o l l e c t i d e n t i c a l s a m p l e volumes f r o m d i f -f e r e n t l o ca t i on s us ing the s coop or trowel. C o n s e q u e n t l y , th i s methodshou ld be avoided when volume, d e p t h , a n d / o r area are c r i t i c a l f a c t o r s .

3.2.1.2 H a n d - H e l d Augers
C o m m o n l y used hand-he ld augers i n c l u d e th e I w a n , s h i p , c l o s ed-

s p i r a l , and op en- sp i ra l augers ( F i g u r e 3-1). S a m p l e s are g e n e r a l l y col-l e c t e d u s ing one o f t h e f o l l o w i n g two t e c h n i q u e s :
Bore a hole to the d e s i r ed s a m p l e d e p t h , e x t ra c t the auger, andremove the soil f r o m the auger f l i g h t s or bucket to a s t a i n l e s ss t e e l m i x i n g pan u s ing a s t a i n l e s s s t e e l spoon or k n i f e (worksw i t h Iwan s t y l e or o ther s i m i l a r a u g e r s ) ; or
Bore a hole to a p o i n t j u s t above the d e s i r ed s a m p l e d e p t h ,remove the auger and r e p l a c e the auger tip w i t h a tube corer,pu sh the corer i n t o the soil to the d e s i r ed s a m p l e d e p t h , ande x t r a c t the corer w i t h s a m p l e (several a d j a c e n t cores may be
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FIGURE 3-1
H A N D A U G E R S

S h i p Auger Clo s ed- S p i r a l Auger

iiiiII
O p e n - S p i r t ! Auger (wan Auger
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nece s sary to c o l l e c t th e d e s i r e d s a m p l e vo lume a t a s p e c i f i c
d e p t h ) .

As w i t h the s c o o p / t r o w e l t e c h n i q u e , care s h o u l d be taken to avoid
c o l l e c t i o n o f gras s , e t c . , unle s s s p e c i f i c a l l y r equ ir ed . A l s o , s a m p l e
a p p e a r a n c e shou ld be recorded as d e s c r i b e d p r e v i o u s l y , p r i o r to homo-
g e n i z a t i o n and t r a n s f e r t o th e s a m p l e c on ta iner .
L i m i t a t i o n s

The auger m e t h o d s are not recommended in p r e d o m i n a t e l y sand ( u n l e s s
w e t ) or c lay s o i l s .
3.2.1.3 S o i l Punch

The soil punch is a t h i n w a l l e d , 15 cm to 20 cm l o n g s t e e l tube
t h a t e x t r a c t s short cores f r o m th e s o i l . The tube i s dr iven i n t o th eso i l b y t h e s a m p l e r ' s f o o t o r w i t h a wooden m a l l e t , e x t r a c t e d w i t h t h e
s a m p l e core, and the soil is then pushed out of the tube i n t o a s ta in-
l e s s s t e e l m i x i n g bowl. F r e q u e n t l y encountered so i l punche s i n c l u d e t h eshort K i n g - t u b e s a m p l e r s or the tube t y p e d e n s i t y s a m p l e r s used by the
C o r p s o f Engineer s . The l a t t e r i s machined t o a p r e d e t e r m i n e d volume
and is d e s i g n e d to be handl ed and s h i p p e d as a s o i l - t u b e u n i t . A numbero f s i m i l a r d ev i c e s a r e a v a i l a b l e f o r c o l l e c t i n g short cores f r o m s u r f a c es o i l s .

The so i l punch is f a s t and can be a d a p t e d to a number of a n a l y t i c a l
schemes p r o v i d e d p r e c a u t i o n s are taken to avoid c o n t a m i n a t i o n d u r i n gs h i p p i n g and in t h e l a b o r a t o r y . T h i s me thod i s p o t e n t i a l l y most u s e f u l
i n t h e c o l l e c t i o n o f s u r f a c e soil s a m p l e s f o r v o l a t i l e organic ana ly s i s .
The tube s can be sealed w i t h a T e f l o n p l u g and coa t ed w i t h a vapor sea-
l a n t , such as p a r a f f i n or nonreac t ive s e a l a n t . T h e s e tube s can be de-c o n t a m i n a t e d on the o u t s i d e and s h i p p e d to the l a b o r a t o r y for analyse s .
3.2.1.4 Ring S a m p l e r

Ring s a m p l e s cons i s t of a s eamles s s t e e l r i n g , a p p r o x i m a t e l y 15 to
30 cm in d i a m e t e r , which is dr iven i n t o the soil to a d e p t h of 15 to 20
cm. The ring is e x t r a c t e d as a s o i l r i n g unit and the soil removed forana ly s i s . T h i s d ev i c e a l l o w s a c on s tan t s u r f a c e area of so i l to be
s a m p l e d at each l o c a t i o n and should be used when a n a l y t i c a l r e s u l t s w i l lbe e x p r e s s e d on a per unit area bas i s .
L i m i t a t i o n s

Removal o f r ing s a m p l e r cores i s o f t e n d i f f i c u l t in very loo s esandy soi l and in very t i g h t c layey s o i l s . The l oo s e soil w i l l not s t a y
i n t h e ring. T h e c layey so i l i s o f t e n d i f f i c u l t t o break loo se f r o m t h e
u n d e r l y i n g soil layer s .

T h i s d ev i c e ha s no t been used e x t e n s i v e l y f o r c o l l e c t i n g s a m p l e sf o r chemical ana ly s i s b u t t h e t e chn ique shou ld o f f e r a u s e f u l m e t h o d f o r
c o l l e c t i n g s a m p l e s e i t h e r f o r area c o n t a m i n a t i o n measurements o r f o rt a k i n g large volume s a m p l e s .
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3.2.2 S u b s u r f a c e S o i l S a m p l e C o l l e c t i o n M e t h o d s
S u b s u r f a c e soil s a m p l e s , whether c o m p o s i t e or grab, should be col-l e c t e d using t h e f o l l o w i n g gu idance:

A v o i d mix ing soil t y p e s or g e o l o g i c f o r m a t i o n s in a s i n g l es a m p l e ;
Drain excess water f r o m s a m p l e s p r i o r t o p a c k a g i n g ;
S a m p l e a p p e a r a n c e , i n c l u d i n g t e x t u r e , we tne s s , grain s ize d i s-t r i b u t i o n , degree of roundness, co lor , e t c . , should be recorded
p e r t h e U n i t e d S o i l C l a s s i f i c a t i o n S y s t e m ;
A n o m a l i e s such as root channels , f r a c t u r e s , sand lenses and
other a s p e c t s which may i n f l u e n c e p o l l u t a n t m i g r a t i o n should bere corded; and
S a m p l e s should be t h o r o u g h l y homogenized e i t h e r by t u m b l i n g /
m i x i n g or by m u l t i p l e s u b d i v i s i o n , unle s s analyse s f or v o l a t i l e
c o m p o u n d s are a n t i c i p a t e d .

S u b s u r f a c e so i l s a m p l e s are c o l l e c t e d u s ing a v a r i e t y of manual or
m e c h a n i c a l l y a s s i s t e d t e chnique s . The choice o f a p a r t i c u l a r method de-p e n d s p r i m a r i l y on the soil t y p e or g e o l o g i c f o r m a t i o n to be s a m p l e d and
the s a m p l e d e p t h . D e s c r i p t i o n s o f several o f the most p o p u l a r tech-
niques f o l l o w .
3.2.2.1 H a n d h e l d Auger s

A handhe ld auger ( F i g u r e 3-2) may be used to c o l l e c t s u b s u r f a c e aswell as s u r f a c e soil s a m p l e s . S a m p l i n g techniques are i d e n t i c a l to
those de s cr ibed in S e c t i o n 3.2.1.2. S a m p l e d e p t h i s g e n e r a l l y l i m i t e d
to a maximum of ten f e e t and the method is most a p p l i c a b l e to cohesive
s o i l s above th e water t a b l e f r o m which d i s t u r b e d s a m p l e s ar e a c c e p t a b l e .
C o l l e c t i o n o f u n d i s t u r b e d s a m p l e s i s p o s s i b l e through the u s e o ft u b e c o r i n g t i p s . H o w e v e r , in such cases care must be taken to
t h o r o u g h l y clean o u t t h e b o t t o m o f t h e bor eho l e a n d s c rape o f f t h e t o p
1/4 inch of core so t h a t s l o u g h e d soil f r o m the b or eho l e w a l l s i s noti n a d v e r t e n t l y s a m p l e d .

The choice o f auger d e s i g n i s d e p e n d e n t on so i l c o n d i t i o n s . S h i paugers are recommended for use in cohesive s o i l s whi l e open s p i r a l
augers are best su i t ed f or l oo s e ly c o n s o l i d a t e d d e p o s i t s . Clo s ed s p i r a laugers work well in dry clay and g r a v e l l y s o i l s , and the Iwan auger is
u s e f u l in a var i e ty of s o i l s .
L i m i t a t i o n s

H a n d augers g enera l ly result in c o l l e c t i o n of mixed s a m p l e s and it
i s f r e q u e n t l y d i f f i c u l t t o d e f i n e l o c a t i o n s o f changing s t r a t a . T h emethod is not u s e f u l in hard or cemented s o i l s , in noncohesive s o i l s
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FIGURE 3-2
S A M P L I N G T R I E R ,
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where c o l l a p s e or s l ough i s l i k e l y , or cobb ly s o i l s . D e p t h of s a m p l i n g
i s g e n e r a l l y l i m i t e d t o t e n f e e t . «

3.2.2.2 T r i e r / H a n d Corer
A s l o t t e d s a m p l i n g tr i er ( F i g u r e 3-2) or hand corer ( F i g u r e 3-2) isu s e f u l f o r c o l l e c t i o n o f s h a l l o w s u b s u r f a c e s a m p l e s (max imum d e p t h o f

a p p r o x i m a t e l y three f e e t ) . T h e t r i e r o r corer i s s i m p l y pushed i n t o t h e
ground and the soil core e x t r a c t e d . A d v a n t a g e s o f the me thod i n c l u d ei t s a b i l i t y t o c o l l e c t u n d i s t u r b e d cores and, in th e case o f t h e t r i e r ,a l l ow visual ob s ervat ion of the core p r i o r to p lacement in a s a m p l e j a r .
L i m i t a t i o n s

The t r i e r and corer are not recommended for use in rocky or com-
p a c t e d / c e m e n t e d s o i l s .
3.2.2.3 Powered H a n d Auger s

A v a r i e t y of powered hand augers are a v a i l a b l e to increase d e p t h
and p e n e t r a t i o n c a p a b i l i t i e s of manual auger techniques ( F i g u r e 3-3).S a m p l i n g m e t h o d s u t i l i z e d w i t h power augers ar e i d e n t i c a l t o tho s e usedw i t h hand augers. A d v a n t a g e s o f the se u n i t s are t h e i r p o r t a b i l i t y and
t h e i r a b i l i t y to p e n e t r a t e s o i l s that were not p o s s i b l e w i t h a hand
auger. P o r t a b l e power augers are a l so r e l a t i v e l y easy to use. Dis-a d v a n t a g e s o f t h e d r i l l s a r e t h e i r d i f f i c u l t y i n p e n e t r a t i n g c o b b l y o r
r o o t b o u n d s o i l s . T h e s e augers become i n c r e a s i n g l y d i f f i c u l t t o o p e r a t ew i t h d e p t h , a n d a r e best s u i t e d f o r b or eho l e s l e s s than t e n f e e t d e e p .
3.2.2.4 B a c k h o e / T r e n c h i n g

T r e n c h i n g a n d t e s t p i t t i n g a r e e x c e l l e n t m e t h o d s o f o b t a i n i n g wa s t e
s a m p l e s f r o m d u m p s and l a n d f i l l s . W h i l e b or ing s may b e u s e f u l a t
grea t er d e p t h s , d r i l l i n g through a l a n d f i l l or d u m p creates unusualhazards ( e . g . , h i t t i n g p o c k e t s o f e x p l o s i v e ga s e s , r u p t u r i n g buried
c o n t a i n e r s , o r p o t e n t i a l l y c o n t a m i n a t i n g t h e t r a n s f e r by p e n e t r a t i n gc o n f i n i n g layer s b enea th a l a n d f i l l ) . A d d i t i o n a l l y , t h e s a m p l e s
g a t h e r e d by d r i l l i n g are not r e p r e s e n t a t i v e o f the h e t e rogeneou s condi-
t i on s f o u n d in a l a n d f i l l . T r e n c h i n g and t e s t p i t t i n g a l l ow a larger,more r e p r e s e n t a t i v e area to be ob s erved, p e r m i t s e l e c t i o n o f s p e c i f i c
s a m p l e s f r o m t h e p i l e o f s p o i l e d o r s t o c k p i l e d mat er ia l ( b i a s e d grabs a m p l i n g ) , and , w i t h reasonable p r e c a u t i o n s , a l l o w t h e r e t r i e v a l o f i n -
t a c t , buried c on ta iner s .

Backhoe and t r e n c h i n g m e t h o d s involve the c r e a t i o n of s h a l l o w ex-cava t i on s f o r t h e p u r p o s e o f o b t a i n i n g d e t a i l e d i n f o r m a t i o n about shal-l o w s u b s u r f a c e c o n d i t i o n s . I t i s a l e s s cost e f f e c t i v e s a m p l i n g m e t h o d
than hand augur ing , but far cheaper than h i r i n g a d r i l l rig.

A d d i t i o n a l l y , s a m p l i n g f r o m e x c a v a t i o n s a t hazardous was t e s i t e s
n e c e s s a r i l y involve s c o n s i d e r a t i o n o f several h e a l t h and s a f e t y i s sues,
i n c l u d i n g t h e p o s s i b i l i t y o f s i d e w a l l c o l l a p s e a n d c o n c e n t r a t i o n o f
t o x i c o r e x p l o s i v e gases w i t h i n th e e x cava t i on . B a c k f i l l i n g o f t h etrench may require the s e g r e g a t i o n of hazardous m a t e r i a l s to a col lec-
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FIGURE 3-3
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t i o n area a n d a d d i t i o n o f c l ean f i l l t o make u p t h e l o s t volume. T h e
"hazardous mat er ia l " may be d e f i n e d by l ook ( o i l y , c o l o r e d ) or by air
m o n i t o r i n g .

T h e f o l l o w i n g g u i d e l i n e s f o r c o n s t r u c t i o n o f t e s t p i t s a n dtrenches , a n d c o l l e c t i o n o f s a m p l e s a r e taken f r o m E P A ' s A C o m p e n d i u m o fF i e l d O p e r a t i o n s M e t h o d s ; V o l u m e 1 .
T e s t p i t s and trenches may be excavated by hand or by power equip-

ment to p e rmi t d e t a i l e d e x p l a n a t i o n and clear u n d e r s t a n d i n g of thenature and c o n t a m i n a t i o n o f the i n s i t u m a t e r i a l s . The size o f the ex-cavat ion wi l l d e p e n d p r i m a r i l y on the f o l l o w i n g :
T h e p u r p o s e a n d e x t e n t o f t h e e x p l o r a t i o n ;T h e spac e r equ ir ed f o r e f f i c i e n t e x c a v a t i o n ;
The chemicals o f concern;T h e economics a n d e f f i c i e n c y o f a v a i l a b l e e q u i p m e n t .

T e s t p i t s normal ly have a cross s e c t ion that i s f o u r to t en f e e tsquare; t e s t trenches are u s u a l l y three to six f e e t w ide and may be ex-t e n d e d f or any l e n g t h required t o reveal c o n d i t i o n s a long a s p e c i f i c
l ine. F i f t e e n f e e t i s c on s id er ed t o b e th e economical v e r t i c a l l i m i t o f
excavation. H o w e v e r , larger and d e ep er excavations have been used when
s p e c i a l p r o b l e m s j u s t i f i e d t h e expense .

The c on s t ruc t i on of t e s t p i t s and trenches should be p lanned .and
d e s i g n e d in advance as much as p o s s i b l e . H o w e v e r , f i e l d c o n d i t i o n s may
n e c e s s i t a t e r ev i s i on s t o t h e i n i t i a l p l a n s . T h e f i e l d s u p e r v i s o r shou ldde t e rmine the exact d e p t h and c o n s t r u c t i o n . The t e s t p i t s and trenchesshou ld be excavated in c o m p l i a n c e w i t h a p p l i c a b l e s a f e t y r e g u l a t i o n s a s
s p e c i f i e d b y t h e h e a l t h a n d s a f e t y o f f i c e r .

I I f t h e d e p t h exceeds f o u r f e e t a n d p e o p l e w i l l b e e n t e r i n g t h e p i t
o r t r e n c h , O c c u p a t i o n a l S a f e t y a n d H e a l t h A d m i n i s t r a t i o n ( O S H A ) require-
ments must be met: w a l l s must be braced w i t h wooden or s t e e l braces,4 l a d d e r s must be in the hole at all t i m e s , and a t emporary guardra i l must
b e p l a c e d a long th e s u r f a c e o f t h e ho l e b e f o r e entry. It i s a d v i s a b l et o s t a y ou t o f t e s t p i t s a s much a s p o s s i b l e . If p o s s i b l e , th e requiredd a t a or sampl e s should be gathered w i t h o u t en t er ing the p i t . S a m p l e s o f
l e a c h a t e , ground w a t e r , or s i d e w a l l s o i l s can be c o l l e c t e d w i t h t e l e -
s c o p i n g p o l e s , e t c .

S t a b i l i z a t i o n o f t h e s i d e s o f t e s t p i t s and t r e n c h e s , when r e-q u i r e d , g e n e r a l l y i s achieved by s l o p i n g the w a l l s a t a s u f f i c i e n t l y
f l a t angle or by using s h e e t i n g . Benching or t e rrac ing can be used ford e e p e r ho l e s . S h a l l o w e x cava t i on s ar e g e n e r a l l y s t a b i l i z e d by s h e e t i n g .T e s t p i t s excavated i n t o f i l l a r e g e n e r a l l y much more u n s t a b l e than p i t s
dug in to natural i n p l a c e so i l .

S u f f i c i e n t s pa c e shou ld b e m a i n t a i n e d between t r enche s or p i t s t o
p l a c e soil that w i l l be s t o c k p i l e d for cover, as wel l as to a l l o w access
and f r e e movement by haul vehicles and o p e r a t i n g equ ipment . Excavatedsoil should be s t o c k p i l e d to one s i d e , in one l o c a t i o n , p r e f e r a b l y down-w i n d , away f r o m the edge o f the p i t to reduce pre s sure on the p i t w a l l s .
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D e w a t e r i n g may be required to assure the s t a b i l i t y o f the s i d ew a l l s , to prevent the b o t t o m of the pi t f r o m heaving, and to keep the
excavat ion dry. T h i s i s an i m p o r t a n t c o n s i d e r a t i o n for e x cava t i on s inc oh e s i on l e s s m a t e r i a l be low the ground wat er t a b l e . L i q u i d s removed asa resul t of d ewa t er ing o p e r a t i o n s must be handled as p o t e n t i a l l y con-t a m i n a t e d m a t e r i a l s .

The overland f l o w o f water f r o m excavated sa tura t ed s o i l s and theerosion or s e d i m e n t a t i o n of the s t o c k p i l e d soil should be c o n t r o l l e d . At e m p o r a r y d e t e n t i o n bas in and a d r a i n a g e sy s t em shou ld be p l a n n e d toprevent the contaminated wastes f r o m s p r e a d i n g .
S a m p l i n g G u i d e l i n e s

S a m p l i n g f r o m t e s t p i t s can be p e r f o r m e d by "d i s turbed" and "un-d i s t u r b e d " m e t h o d s . S a m p l i n g shou ld begin f r o m w i t h i n t h e p i t o r tr enchonly a f t e r p r o p e r s a f e t y pre cau t i on s have been i n i t i a t e d .
D i s t u r b e d s a m p l e s are tho s e tha t have been c o l l e c t e d in a manner inwhich the in s i t u phy s i ca l s t ruc ture and f a b r i c of the soil have been

d i s r u p t e d . Dis turbed s a m p l i n g techniques t y p i c a l l y inc lude s a m p l i n g
f r o m the w a l l s or f l o o r s o f the t e s t pi t by means o f s c r a p i n g or d i g g i n gw i t h a t rowe l , rockpick , or shovel. T h e s e s ampl e s should be c o l l e c t e da f t e r the f a c e or f l o o r o f the pi t i s s craped clean. The s a m p l e i s col-l e c t e d w i t h o u t s l u f f and a t a s p e c i f i c measured d e p t h . Large d i s t u r b e dsample s can be taken d i r e c t l y f r o m the backhoe bucket dur ing excavat ion;however, care must be taken to assure that the s a m p l e is a c t u a l l y f r o mthe unit de s i r ed and does not i n c l u d e s l o u g h or s c r a p e d mat e r ia l f r o mthe s ide s of the trench.

" R e l a t i v e l y u n d i s t u r b e d " s a m p l e s can b e o b t a i n e d f r o m t e s t p i t s .T y p i c a l l y , an und i s t urb ed s a m p l e is c o l l e c t e d by i s o l a t i n g by hand a
large cube of soil at the base or s id e of the t e s t p i t . T h i s s a m p l e canbe cut u s ing knives, s h ov e l s , and the l ike. Care is taken to keep d i s-turbances to a minimum. A f t e r the b lock of soi l i s removed, i t i s
p la c ed in an a i r t i g h t , p a d d e d container for sh ipment to the lab. Theoverexcavated sampl e is "trimmed" at the l a b o r a t o r y to the size requiredf o r t h e d e s i g n a t e d t e s t . I n some in s tance s ( e . g . , i n s o f t cohesives o i l ) , it may be p o s s i b l e to get an u n d i s t u r b e d sampl e by p u s h i n g aS h e l b y tube or o ther s imi lar s a m p l i n g device i n t o an u n d i s t u r b e d p o r t i o nof the t e s t pit and by us ing a backhoe.
B a c k f i l l i n g G u i d e l i n e s

B e f o r e b a c k f i l l i n g , the on s i t e crew should p h o t o g r a p h all s igni-f i c a n t f e a t u r e s exposed by the t e s t pit and trench and should i n c l u d e in
th e p h o t o g r a p h a scale t o show d i m e n s i o n s . P h o t o g r a p h s o f t e s t p i t sshould be marked to inc lude s i t e number, t e s t pit number, d e p t h , des-c r i p t i o n o f f e a t u r e , a n d d a t e o f p h o t o g r a p h . I n a d d i t i o n , a g e o l og i cd e s c r i p t i o n of each p h o t o g r a p h should be en t ered in the l ogbook. Allp h o t o g r a p h s should be indexed and maintained for f u t u r e re f erence .

A f t e r i n s p e c t i o n , b a c k f i l l ma t e r ia l should b e returned t o t h e p i t
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under t h e d i r e c t i o n o f t h e f i e l d supervi sor .
If a low p e r m e a b i l i t y layer i s p e n e t r a t e d ( r e s u l t i n g in ground

water f l o w f r o m an u p p e r c on tamina t ed f l o w zone i n t o a lower uncon-t a m i n a t e d f l o w z o n e ) , b a c k f i l l m a t e r i a l must r e p r e s e n t o r ig ina l con-d i t i o n s or be i m p e r m e a b l e . B a c k f i l l could cons i s t o f a s o i l / b e n t o n i t emix p r e p a r e d in a p r o p o r t i o n s p e c i f i e d by th e f i e l d s u p e r v i s o r ( r e p r e -s e n t i n g a p e r m e a b i l i t y equal to or l e s s than o r i g i n a l c o n d i t i o n s ) .
B a c k f i l l shou ld be covered by "clean" soil and graded to the o r ig ina lland contour. R e v e g e t a t i o n of the u n d i s t u r b e d area may al so be re-quired.
3.2.2.5 H a n d - D r i v e n S p l i t - S p o o n S a m p l e r s

A hand-driven s p l i t - s p o o n s a m p l e r p r o v i d e s a means to o b t a i n
r e l a t i v e l y und i s t urb ed core s a m p l e s . The d e p t h w i l l again be l i m i t e d bythe soil t y p e and al so the number o f s a m p l i n g rod s e c t i o n s a v a i l a b l e forthe s p l i t - s p o o n . When the s p l i t - s p o o n i s o p e n e d , the core should be
v i s u a l l y i n s p e c t e d f o r varying s t r a t a which a r e p r e s e n t . S a m p l e s s h ou ldbe o b t a i n e d f r o m each, us ing a s t a i n l e s s s t e e l s c oop .
3.2.2.6 T r u c k o r T r a i l e r M o u n t e d D r i l l i n g M e t h o d s

T r u c k a n d / o r t r a i l e r mounted d r i l l s repre sent e x t en s i on s o f t h ec a p a b i l i t i e s of powered hand augers. D r i l l i n g techniques such as s o l i dor ho l l ow- s t em augers, cable tool and air-rotary can be used w i t hseveral s a m p l i n g device s , i n c l u d i n g s p l i t - s p o o n s and S h e l b y tube s , toc o l l e c t s h a l l o w and d e e p s u b s u r f a c e s a m p l e s . The choice o f a p a r t i c u l a r
d r i l l i n g and s a m p l i n g method d e p e n d s on the d e p t h r equ ir ed , g e o l o g i c
f o r m a t i o n , a n d program o b j e c t i v e s . D e s c r i p t i o n s o f m e t h o d s most
f r e q u e n t l y used are p r o v i d e d below.
S o l i d - S t e m C o n t i n u o u s F l i g h t A u g e r s

S a m p l e s can be recovered by several m e t h o d s when u s ing s o l i d s t e m
cont inuou s f l i g h t augers. S a m p l e s may b e o b t a i n e d f r o m c u t t i n g s d e-
p o s i t e d at the top of the ho l e as the auger advances , by p u l l i n g theaugers out of the hole at c er ta in in t erva l s and s a m p l i n g the materialadher ing to the auger bit or c u t t e r head, or by d r i v i n g a s p l i t spoon
s a m p l e r in to und i s t urb ed soil a t the b o t t o m of the boring. The f i r s t
method i s r e l a t i v e l y quick and easy but i t i s o f t e n d i f f i c u l t to d e f i n e
the d e p t h f r o m which the s ampl e was c o l l e c t e d . The second p r o v i d e s
b e t t e r control over s a m p l e d e p t h ( a l t h o u g h as d e p t h increases somemix ing of d e e p and sha l l ow m a t e r i a l s is i n e v i t a b l e whi l e the augers arep u l l e d ) , b u t i s labor intens ive . N e i t h e r t e chnique a l l o w s f o r
c o l l e c t i o n o f u n d i s t u r b e d s a m p l e s . S p l i t s p o o n s a m p l i n g i s t h ep r e f e r r e d me thod f o r c o l l e c t i n g r e l a t i v e l y u n d i s t u r b e d s a m p l e sr e p r e s e n t a t i v e o f s u b s u r f a c e c o n d i t i o n s .
H o l l o w - S t e m C o n t i n u o u s F l i g h t Auger s

As w i t h s o l i d - s t e m augers , s a m p l e s can b e c o l l e c t e d d i r e c t l y f r o mthe ground s u r f a c e or f l i g h t s o f the h o l l o w - s t e m auger. The h o l l o w - s t e mmethod also a l l ows f o r c o l l e c t i o n o f r e l a t i v e l y u n d i s t u r b e d s a m p l e s ,
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t h r o u g h t h e u s e o f s p l i t - s p o o n s a m p l e r s ( F i g u r e 3-4), rore barrel
s a m p l e r s , a n d o t h e r s i m i l a r d ev i c e s . T o c o l l e c t u n d i s t u r b e d s a m p l e s
through a h o l l o w - s t e m auger the f o l l o w i n g general s t e p s are e m p l o y e d :

D r i l l t o a p o i n t i m m e d i a t e l y above the de s ired s a m p l e d e p t h ;
Remove the d r i l l rods and c en t e r b i t f r o m the h o l e ;
A t t a c h the s a m p l i n g device to the d r i l l rod and lower it downthe ho l e;
Drive the s a m p l e r beyond the l ead auger to a p r e d e t e r m i n e d d i s -
tance;
Record the number of blows required to dr ive the s a m p l e r in
six inch increment s;
Retr i ev e the d r i l l rod and s a m p l e r .

Once the s a m p l e is r e t r i e v e d , the s p l i t - s p o o n s a m p l e r can be openedand the s a m p l e logged and removed. M o s t core barrel s are c on s t ru c t edw i t h an inner tube t h a t c o n t a i n s th e s a m p l e . The outer tube i s f i r s t
removed and the inner tube i s s p l i t to e x p o s e the s a m p l e , s i m i l a r to a
s p l i t - s p o o n . S o m e inner tubes are made of t r a n s p a r e n t p l a s t i c so thes a m p l e can be i n s p e c t e d b e f o r e the tube is cut open. S p l i t - s p o o n s can
also be f i t t e d w i t h brass or s t a i n l e s s s t e e l sleeves and catch basket sto a s s i s t in recovering a s u f f i c i e n t s a m p l e volume.

In a d d i t i o n t o s p l i t - s p o o n s and core b a r r e l s , c o n t i n u o u s cores can
be c o l l e c t e d as the augers are advanced u s ing the w i r e l i n e m e t h o d . At h in-wa l l ed s a m p l e tube and spe c ia l l a t c h i n g mechanism are p la c ed w i t h i n
t h e d e e p e s t h o l l o w - s t e m auger. T h e l a t c h i n g arrangement p e r m i t s t h etube t o remain s t a t i o n a r y w h i l e th e auger r o t a t e s . W h e n th e s a m p l e tube
i s f u l l , i t i s p u l l e d to the s u r f a c e by a w ir e l in e h o i s t and exchanged
for an e m p t y s a m p l e r . Drive s a m p l e r s can also be dr iven out the b o t t o mof the augers w i t h the wire l ine me thod . When s a m p l i n g below the water
t a b l e in loose sand f o r m a t i o n s , the water level w i t h i n the auger must bek e p t at or above the ground water l eve l as the p l u g is p u l l e d to pr even t
sand f r o m r i s i n g up i n t o t h e s t e m b e f o r e t h e s a m p l i n g tube i s dr iveni n t o the f o r m a t i o n . S a m p l e s o f the water added to the hole must be
c o l l e c t e d to ensure that contaminants are not i n t r o d u c e d .

S p e c i f i c d e s c r i p t i o n s o f s p l i t - s p o o n a n d core barrel t y p e s a m p l i n g
m e t h o d s , a s p r o v i d e d i n E P A ' s C o m p e n d i u m o f S u p e r f u n d F i e l d O p e r a t i o n s
M e t h o d s , are as f o l l o w s .
S p l i t - S p o o n S a m p l e r s

T h e s p l i t - s p o o n s a m p l e r i s a t h i c k - w a l l e d , s t e e l tube t h a t i s s p l i t
l e n g t h w i s e . A c u t t i n g shoe i s a t t a c h e d to the lower e n d ; the u p p e r end
con ta in s a check valve and is connected to the d r i l l rods. W h e n a bor-
ing is advanced to the p o i n t that a sampl e is to be taken, d r i l l t o o l s
are removed and the s a m p l e r is lowered i n t o the ho l e on the b o t t o m oft h e d r i l l rods .
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The s a m p l e r is t y p i c a l l y d r i v e n 18 inches i n t o the ground in ac-cordance w i t h a s t a n d a r d p e n e t r a t i o n t e s t ( A S T M D 1 5 8 6 ) . T h e e f f o r t
taken to dr iv e the s a m p l e r the l a s t 12 inches is recorded at s i x- inchi n t e r v a l s , and the s a m p l e r i s removed f r o m the boring. The d e n s i t y o fthe s a m p l e d m a t e r i a l i s o b t a i n e d by c o u n t i n g the b lows per f o o t as thes p l i t - s p o o n sampl er is driven by a 140-pound hammer f a l l i n g 30 inches.T h i s f i e l d p e n e t r a t i o n t e s t i s va l id f r o m a lower l i m i t o f 5 to 10 blows
per f o o t to an u p p e r l i m i t of 30 to 50 blows per f o o t . It is a p p l i c a b l eto f a i r l y c l ean, coarse-grained sands and grave l s at a var i e ty of water
c o n t e n t s and s a t u r a t e d or nearly s a t u r a t e d f i n e - g r a i n e d s o i l s .

T h e s t a n d a r d - s i z e s p l i t - s p o o n s a m p l e r h a s a n i n s i d e d i a m e t e r ( I D )
of 1.38 to 1.5 inches. When soil s a m p l e s are taken for chemicala n a l y s i s , it may be d e s i r a b l e to use a 2 or 2.5 ID s a m p l e r , whichp r o v i d e s a larger volume of mater ia l but cannot be used to c a l c u l a t e
a q u i f e r p r o p e r t i e s b y us ing t h e s t a t e d A S T M t e s t m e t h o d .

T h e s p l i t - s p o o n s a m p l e r i s d e c o n t a m i n a t e d be tween s a m p l e s . I n somein s tanc e s , s e p a r a t e , p r e v i o u s l y d e c o n t a m i n a t e d s p l i t - s p o o n s a m p l e r s m a y
b e a d v i s a b l e f or each s a m p l e taken t o e x p e d i t e t h e s a m p l i n g pro c e s s .

A l i q u o t s are taken f r o m the s a m p l e r at s e l e c t e d i n c r e m e n t s and arep l a c e d in j a r s or, where lenses or layers are e v i d e n t , the m a t e r i a lt y p e s should b e s eparat ed into d i f f e r e n t j a r s .
T h i n - V a i l e d T u b e S a m p l e r s

T h i n - w a l l e d s a m p l e r s , such as a S h e l b y t u b e , are used to take re-l a t i v e l y u n d i s t u r b e d s a m p l e s o f soil f r o m bor ing s . T h e s a m p l e r s a r e
c o n s t r u c t e d o f co ld drawn s t e e l t u b i n g about 1 mm t h i c k ( f o r tube s two
inches in d i a m e t e r ) or 3 mm t h i c k ( f o r tube s f i v e inches in d i a m e t e r ) .The lower end i s bent to f o r m a t a p e r e d c u t t i n g edge. The u p p e r end i s
f a s t e n e d to a check valve to h e l p hold the s a m p l e in the tube when the
tube i s being w i t h d r a w n f r o m the ground. T h i n - w a l l e d tube s a m p l e s are
obtained by any one of several m e t h o d s i n c l u d i n g p u s h e d - t u b e , P i t c h e r
s a m p l e r , Denison s a m p l e r , a n d p i s t o n s a m p l e r m e t h o d s . C h o o s i n g t h e most
a p p r o p r i a t e me thod requires tha t f i e l d per sonne l u s e t h e i r own
j u d g m e n t . S i n c e t h e p u r p o s e o f t h i n - w a l l e d tub e s a m p l i n g i s t o o b t a i nth e h i g h e s t q u a l i t y u n d i s t u r b e d s a m p l e s p o s s i b l e , s p e c i a l care shou ld b etaken in the s a m p l i n g , h a n d l i n g , p a c k a g i n g , and s h i p p i n g o f the s es a m p l e s .

*

In o b t a i n i n g p u s h e d - t u b e s a m p l e s , t h e tube i s advanced by h y d r a u l i -
ca l ly p u s h i n g in one continuous movement w i t h the d r i l l rig. The maxi-mum h y d r a u l i c pr e s sur e i s r e corded . At the end of the d e s i g n a t e d push
in t erva l and b e f o r e l i f t i n g th e s a m p l e , th e tube i s t w i s t e d t o break the
b o t t o m o f t h e s a m p l e .

U p o n recovery of a t h i n - w a l l e d tub e , the actual l e n g t h o f s a m p l e i s
measured and recorded ( e x c l u d i n g s l o u g h or c u t t i n g s ) . At l ea s t 1/2 inch
of soil is cleaned f r o m each end of the tube, and the ends of the soil

•
s a m p l e a r e squared o f f . U s u a l l y t h e t o p o f t h e s a m p l e w i l l c o n t a i n cut-t i n g s or s lough. T h e s e must be removed b e f o r e s eal ing. The soil that
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has been cleaned f r o m the tube can be used far a visual c l a s s i f i c a t i o n
of the s a m p l e . The r e s u l t i n g space at each end of the tube i s f i l l e dw i t h m e l t e d s e a l i n g m a t e r i a l , such as a p p r o v e d wax, or w i t h e x p a n d a b l e
packers. P r e v i o u s l y d e c o n t a m i n a t e d T e f l o n or s t a i n l e s s s t ee l p l u g s arealso used. A f t e r t h i s i n i t i a l s e a l i n g , a dry f i l l e r such a s c u t t i n g s ,sand, or p a p e r can be p laced in the remaining void areas, and s ea l ing isagain conduc t ed . T h i s f i l l e r prevent s t h e s a m p l e f r o m breaking t h ei n i t i a l end s eal s d u r i n g h a n d l i n g and s h i p m e n t . The ends o f the tubeare then closed w i t h t i g h t - f i t t i n g metal or p l a s t i c c a p s , and the seambetween the cap and tube is w r a p p e d w i t h t a p e . F i n a l l y , the ends ared i p p e d in hot wax, c o m p l e t e l y covering the t a p e to ensure s ea l ing.
C a b l e - T o o l ( P e r c u s s i o n ) D r i l l i n g

The cable tool method i s best su i t ed f or d r i l l i n g r e l a t i v e l y shal-low hole s in large , caving, grave l ly f o r m a t i o n s w i t h cobble s and boul-ders. It i s also used e f f e c t i v e l y for d e t e c t i n g perched or narrow, con-f i n e d water bearing zones. S a m p l i n g u n c o n s o l i d a t e d m a t e r i a l s by the
cable tool method present c o m p a r a t i v e l y f e w d i f f i c u l t i e s . T h e d e p t h
f r o m which the sampl e s are ob ta ined can be measured accurate ly.

C o l l e c t i n g s a m p l e s by the cable tool method involves d r i l l i n g andd r i v i n g cas ing a short d i s t a n c e and then us ing a ba i l er to clean out thep l u g of mater ia l . C o m p a c t p l u g s may have to be loosened and mixed by thed r i l l bit b e f o r e the m a t e r i a l can be p i ck ed up by the ba i l er . The cas-
ing may be dr iven about one f o o t (0.3 m) into i n t e r b e d d e d sand and c lay,
or several f e e t in t h i c k sand to i s o l a t e a s a m p l e .

H e a v i n g sand c o n d i t i o n s may i n t e r f e r e w i t h s a m p l i n g and l o g g i n g
when the cable too l me thod is used. T h e r e is no way to know what par t
of the sand f o r m a t i o n is r epr e s en t ed by the mat er ia l i n s i d e the casinga f t e r the heave takes p lace . In a d d i t i o n , upward f l o w o f the sand t endst o s epara t e f i n e f r a c t i o n s f r o m coarse f r a c t i o n s . The usual p r a c t i c e i s••o di scard m a t e r i a l s that move up into the casing. Some d r i l l e r s add
water to the casing to c on tro l heaving. Be sure that the water added isf r o m a c o n t r o l l e d s u p p l y source and that s ampl e s of it are c o l l e c t e d tocheck f o r c o n t a m i n a n t s .

More than one bai ler load of mater ial should be mixed t o g e t h e r to
p r o v i d e a sampl e that i s reasonably r e p r e s e n t a t i v e of the s a m p l i n g
i n t e r v a l . T h i s i s p a r t i c u l a r l y i m p o r t a n t when s a m p l i n g sand and gravel
f o r m a t i o n s .

Several t y p e s of b a i l e r s can be used to remove the c u t t i n g s . A
f l a t - v a l v e bai l er is worked down i n t o a loose mass by a p u m p i n g a c t i on
produced by l i f t i n g and d r o p p i n g the bai ler only a f ew inches. The
d r i l l e r o f t e n does t h i s by p u l l i n g on the sand l ine. A sand p u m p w i t hrod p lunger i s also u s e f u l for s a m p l i n g work because the upward s trokeof the p l u n g e r draws m a t e r i a l up through the valve and in to the ba i l e r .
The ac t ion produce s some washing of the s ampl e and th i s f a c t must be
kep t in mind. A d a r t - v a l v e ba i l e r is not as u s e f u l in s a m p l i n g sandf o r m a t i o n s because it is e f f e c t i v e only when enough clay is mixed w i t hthe sand to hold it in su spens ion in a mud s lurry.
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The me thod known as dr ive-core s a m p l i n g p r o v i d e s the most accurate
means o f o b t a i n i n g r e p r e s e n t a t i v e f o r m a t i o n s a m p l e s f r o m u n c o n s o l i d a t e ds t r a t a . T h e m e t h o d c o n s i s t s o f d r i v i n g a tube t w o t o f o u r f e e t (0.6 t o
1.2 m) long in t o the mater ia l and then w i t h d r a w i n g i t . To prevent loss
of the core f r o m the core b a r r e l , the tube i s o v e r d r i v e n - tha t i s , i t
i s d r i v e n a d i s t a n c e g r e a t e r than i t s l e n g t h in order to c o m p a c t them a t e r i a l in s id e the tube. T h i s p r a c t i c e p e r m i t s recovery o f the core inmost cases, even when s a m p l i n g clean sand or clean sand and gravel. The
drive-core tube may be d r i v e n i n t o a p l u g or m a t e r i a l i n s i d e the cas inga f t e r d r i v i n g the cas ing a short d i s t a n c e , or i t may be dr iv en i n t o the
mat er ia l below t h e b o t t o m o f t h e cas ing. T h e d r i l l e r u s u a l l y must
d e t e r m i n e the best proc edure by t r ia l in any given s i t u a t i o n .
A i r Rotary D r i l l i n g

Air ro tary i s an e f f i c i e n t method of d r i l l i n g through bo th uncon-
s o l i d a t e d a n d c o n s o l i d a t e d d e p o s i t s . I t i s o f p a r t i c u l a r value i n
c o n s o l i d a t e d f o r m a t i o n s o r f o r m a t i o n s t ha t c o n t a i n e r r a t i c s or b o u l d e r sthat p r e s en t serious p r o b l e m s f o r o ther d r i l l i n g m e t h o d s .

S o m e drawbacks t o a i r r o t a r y d r i l l i n g ar e t h e f a c t t ha t c o m p r e s s e d
air i s used to f o r c e the c u t t i n g s to the s u r f a c e . T h i s a ir must be
f i l t e r e d to assure no trace c o n t a m i n a t i o n by oil carried in the com-pres sed air. Several f i l t e r s are ava i lab l e for t h i s p u r p o s e , but are
f a i r l y c o s t l y . I n a d d i t i o n , t h e a g i t a t i o n o f b o t h c u t t i n g s a n d ground
water a s th ey ar e brought t o t h e s u r f a c e w i l l a f f e c t c o n c e n t r a t i o n o fv o l a t i l e compounds a n d a f f e c t t h e or ig inal soil s t r u c t u r e f o r l o g g i n g
p u r p o s e s . T h e s e f a c t o r s s h o u l d b e c o n s i d e r e d and p r e c a u t i o n s taken i f
i t a p p e a r s t ha t the s e c o n d i t i o n s could j e o p a r d i z e a d r i l l i n g s a m p l i n gp r o g r a m .

W h e n c o l l e c t i n g s a m p l e s u s ing t h e a i r r o tary m e t h o d o f d r i l l i n g ,
the c u t t i n g s are blown f r o m a d i s c h a r g e p o i n t i n t o a "cyclone" or o t h e r
t y p e o f c o l l e c t i o n device. T h e exit v e l o c i t i e s f o r these m a t e r i a l s a r e
f a i r l y high so a sieve or s trainer w i t h a long handle is e s s ent ial to
c a t c h i n g the s a m p l e . S e v e r a l s c o o p s shou ld be combined as a p a r t i c u l a r
in t erva l i s p e n e t r a t e d t o m i n i m i z e t h e e f f e c t s o f s o r t i n g a s t h e cut-t i n g s are brought to the s u r f a c e . '
3.2.2.7 C o m p o s i t i n g S t r a t e g i e s

M e t h o d s f o r c o m p o s i t i n g s u b s u r f a c e soil s ampl e s a r e i d e n t i c a l t othose de s cr ib ed f o r s u r f a c e s o i l s ( S e c t i o n 3 .2.1). T h e s u b s u r f a c e com-p o s i t e s a m p l e can be o b t a i n e d by m i x i n g a l i q u o t s f r o m the same s o i l t y p e
or f o r m a t i o n f r o m several hole s as wel l as v e r t i c a l l y f r o m the same
hole.
3.2.2.8 S u m m a r y

Regardl e s s o f the s a m p l i n g m e t h o d , each s a m p l e should be c o m p l e t e l y
and a c c u r a t e l y i d e n t i f i e d . Exces s wa t er s h o u l d b e dra ined f r o m the
s a m p l e s b e f o r e s e n d i n g them t o t h e l a b o r a t o r y . T h e d e p t h f r o m which t h e
s a m p l e was c o l l e c t e d , the th i ckne s s of ma t e r ia l that i t r e p r e s e n t s , andits sequence in the soil p r o f i l e should be c l e a r l y documented .
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I t i s i m p o r t a n t t ha t a l l e q u i p m e n t coming i n c o n t a c t w i t h t h e soil
b e d e c o n t a m i n a t e d be tween s a m p l i n g l o c a t i o n s ( s e e S e c t i o n 3 . 3 ) .

Many t e chn ique s ex i s t f o r o b t a i n i n g s u b s u r f a c e s o i l s a m p l e s . I t i s
i m p o r t a n t t ha t t h e t y p e o f s a m p l e s c o l l e c t e d s a t i s f y t h e p u r p o s e o f t h e
i n v e s t i g a t i o n . Discuss th e t y p e o f s a m p l e s needed w i t h th e p r o j e c t
manager and d r i l l e r t o ensure the o b j e c t i v e s o f the s a m p l i n g e p i s o d e are
m e t . F o l l o w a l l h e a l t h a n d s a f e t y g u i d e l i n e s when h a n d l i n g s a m p l e s , b e -
cause the s a m p l e o f t e n i s the c l o s e s t you w i l l come in to c o n t a c t tohazardou s m a t e r i a l s . D i s p o s e of any e x t r a s a m p l e s in an a c c e p t a b l e man-ner.

3.2.3 S l u d g e A n d S e d i m e n t S a m p l e C o l l e c t i o n M e t h o d s
S l u d g e and s e d i m e n t s a m p l e s , whe th er c o m p o s i t e or grab, s hou ld be

c o l l e c t e d u s ing th e pro c edur e s o u t l i n e d in S e c t i o n 3.2.1 f or s u r f a c e
s o i l . H o w e v e r , i t must be no t ed tha t s l u d g e may r epr e s en t c o n c e n t r a t e d
w a s t e s ( i . e . , f r o m b o t t o m o f sump or d r u m ) and should t h e r e f o r e b e
h a n d l e d w i t h c au t i on .

General i t ems that should be considered when s a m p l i n g s e d i m e n t s in-
c l u d e the d i s t a n c e f r o m the bank of a s t r eam or pond one shou ld be be-
f o r e s a m p l i n g ( i . e . , bank versus b o t t o m ) a n d c o n s i d e r a t i o n o f s t r e a m
h y d r a u l i c s in d e p o s i t i o n . o f s e d i m e n t s (where are the erosion p o i n t s ver-
sus main areas o f s e d i m e n t d e p o s i t i o n ) .

S l u d g e a n d s e d i m e n t s a m p l e c o l l e c t i o n m e t h o d s o f p r e f e r e n c e i n c l u d eh a n d / g r a v i t y corers, the ponar grab, the ekman grab, and s c r a p e / s c o o p
c o l l e c t i o n .
3.2.3.1 H a n d Corer

T h i s device i s e s s e n t i a l l y th e same t y p e o f t h i n - w a l l corer des-cribed f o r c o l l e c t i n g so i l s a m p l e s ( F i g u r e 3-2). I t i s m o d i f i e d b y t h e
a d d i t i o n of a handl e to f a c i l i t a t e d r i v i n g the corer and a check valve
on top to prevent washout d u r i n g r e t r i e v a l t h r o u g h an o v e r l y i n g wat erlayer.

H a n d corers are a p p l i c a b l e to the same s i t u a t i o n s and m a t e r i a l s as
the s coop described in S e c t i o n 3.2.1.1. It has the advantage ofc o l l e c t i n g an u n d i s t u r b e d s a m p l e t h a t can p r o f i l e any s t r a t i f i c a t i o n inthe s a m p l e as a r e s u l t of changes in the d e p o s i t i o n .

S o m e hand corers can b e f i t t e d w i t h e x t e n s i o n h a n d l e s t h a t w i l l
a l l o w t h e c o l l e c t i o n o f s a m p l e s u n d e r l y i n g a s h a l l o w layer o f l i q u i d .M o s t corers can a l s o be a d a p t e d to ho ld l i n e r s g e n e r a l l y a v a i l a b l e in
brass or p o l y c a r b o n a t e p l a s t i c . Care s h o u l d be taken to choose a
mater ia l that w i l l not compromise the chemical i n t e g r i t y o f the sampl e .
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3.2.3.2 G r a v i t y Corer
A g r a v i t y corer is a m e t a l tube w i t h a r e p l a c e a b l e t a p e r e d nose-p i e c e on the b o t t o m and a ba l l or o t h e r t y p e of check valve on the top.

The check valve a l l o w s wa t er to pas s t h r o u g h the corer on de s c en t butp r e v e n t s washout d u r i n g recovery. T h e t a p e r e d n o s e p i e c e f a c i l i t a t e s
c u t t i n g and reduces core d i s t u r b a n c e d u r i n g p e n e t r a t i o n . M o s t are con-
s t r u c t e d of brass or s t e e l and many can accept p l a s t i c l iners and add i-
t i o n a l w e i g h t s ( F i g u r e 3 - 5 ) .

Corer s ar e c a p a b l e o f c o l l e c t i n g s a m p l e s o f most s l u d g e s and s ed i-
m e n t s . T h e y c o l l e c t e s s e n t i a l l y u n d i s t u r b e d s a m p l e s t h a t r e p r e s e n t t h e
p r o f i l e o f s t r a t a t h a t may d e v e l o p in s e d i m e n t s and s l u d g e s d u r i n g vari-
a t i o n s in the d e p o s i t i o n pro c e s s . D e p e n d i n g on the d e n s i t y o f the sub-s t r a t a and the we igh t o f the corer, p e n e t r a t i o n to d e p t h s o f 30 inches
can be a t t a i n e d . Care s h o u l d be ex erc i s ed when u s ing g r a v i t y corers inves s e l s or lagoons tha t have l i n e r s , since p e n e t r a t i o n d e p t h s could ex-
ceed t h a t of s u b s t r a t e and r e su l t in damage to the l i n e r m a t e r i a l .

T h e r e are many d i f f e r e n t t y p e s o f corers tha t can be used for
s l u d g e or s e d i m e n t s a m p l i n g . T h o s e most commonly used are p r e s e n t e d inT a b l e 3-1 w i t h a d i s c u s s i o n o f d i s a d v a n t a g e s and a d v a n t a g e s for each.
3.2.3.3 Ponar Grab

The Ponar grab ( F i g u r e 3-4) is a c lamshe l l t y p e s c o op a c t i v a t e d bya counter lever s y s t e m . The s h e l l is opened and l a t c h e d in p l a c e ands l o w l y lowered to the b o t t o m . When t ens ion is released on the l ower ing
cable the l a t c h releases and the l i f t i n g a c t i o n o f the cab l e on the
lever s y s t e m c l o s e s t h e c l a m s h e l l .

Ponars ar e c a p a b l e o f s a m p l i n g most t y p e s o f s l u d g e s and s e d i m e n t s
f r o m s i l t s t o granular m a t e r i a l s . T h e y are ava i lab l e in a " P e t i t e "version w i t h a 36 square inch s a m p l e area t h a t is l i g h t enough to be
o p e r a t e d w i t h o u t a winch or crane. P e n e t r a t i o n d e p t h s w i l l u sua l ly not
exceed several c e n t i m e t e r s . Grab s a m p l e r s , u n l i k e the corers d e s c r i b e d
above, are not c a p a b l e of c o l l e c t i n g u n d i s t u r b e d sample s . As a r e s u l t ,
m a t e r i a l i n t h e f i r s t c e n t i m e t e r o f s l u d g e cannot b e s e p a r a t e d f r o m t h a t
a t lower d e p t h s . T h e mechanical a c t i o n o f th e s e d ev i c e s create
t u r b u l e n c e t h a t m a y t e m p o r a r i l y r e s u s p e n d some s e t t l e d s o l i d s . T h i sd i s t u r b a n c e can be m i n i m i z e d by s l o w l y l o w e r i n g the s a m p l e r the l a s t
h a l f me t e r and a l l o w i n g a very s l ow contac t w i t h the b o t t o m . It i s
a d v i s a b l e , however, t o o n l y c o l l e c t s l u d g e o r s e d i m e n t s a m p l e s a f t e r a l l
o v e r l y i n g water s a m p l e s have been ob ta in ed .

A l t h o u g h the Ponar grab is one of the most p o p u l a r s ed iment
s a m p l e r s a v a i l a b l e , i t i s o n l y o n e o f many d i f f e r e n t k i n d s o f b o t t o m
grabs a v a i l a b l e f o r c o l l e c t i n g s a m p l e s o f t h i s t y p e . A l t h o u g h i t h a si t s a d v a n t a g e s , i t can become buried in s o f t b o t t o m s ed imen t and become
d i f f i c u l t t o remove. T a b l e 3 -2 p r o v i d e s a l i s t o f t h e most commonly
used b o t t o m grabs and the a d v a n t a g e s and d i s a d v a n t a g e s for each.
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FIGURE 3-5
GRAVITY CORERS and
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TABLE 3-2
COMPARISON OF BOTTOM GRABS

Device A d v a n t a g e s D i s a d v a n t a g e s

Ponar

OJIto

Ekman

T a l l Ekman

P e t e r s o n

S m i t h - M c l n t y r e

Hayward Orange Peel

Diver

S a f e , easy t o use, p r e v e n t s e s cape o fm a t e r i a l w i t h end p l a t e s , reduces shock
wave, combines a d v a n t a g e s o f o t h e r s , pre-f e r r e d grab in most cases.
Use in s o f t s e d i m e n t s and calm w a t e r s , col-l e c t s s t a n d a r d size s a m p l e ( q u a n t i t a t i v e ) ,
reduces shock wave.
Does not lose s ed iment over t o p ; use ins o f t s e d i m e n t s a n d calm w a t e r , s t a n d a r ds a m p l e s i z e , reduces shock wave.
Q u a n t i t a t i v e s a m p l e s i n t h e f i n e s e d i m e n t s ,good f o r hard b o t t o m s ; s t u r d y a n d s i m p l ec o n s t r u c t i o n .

U s e f u l in bad wea th e r , f l a n g e on j a w s re-duced mat e r ia l l o s s , screen reduces shockwaves, good in all s e d i m e n t t y p e s .
Easy to o p e r a t e , c o m m e r c i a l l y a v a i l a b l e invarious s i z e s , does not rust e a s i l y , doesnot require me s s enger , good b o t t o m p e n e t r a -
t i o n , takes u n d i s t u r b e d s a m p l e o f t o ps e d i m e n t .
Can d e t e r m i n e most r e p r e s e n t a t i v e s a m p l i n gp o i n t and current v e l o c i t y .

Can become buried in s o f t s e d i m e n t s .

N o t u s e f u l i n rought w a t e r ; n o t u s e f u li f v e g e t a t i o n on b o t t o m .

Not u s e f u l in rough w a t e r s , o t h e r asf o r Ekman.

M a y lo s e s a m p l e d m a t e r i a l , p r e m a t u r et r i p p i n g , not easy to c l o s e ; does not
s a m p l e c o n s t a n t areas; l i m i t e d s a m p l i n g
c a p a c i t y .
L a r g e , c o m p l i c a t e d and heavy,h a z a r d o u s , f o r s a m p l e s t o 7-cm d e p t ho n l y , shock weave c r e a t e d .
D i f f i c u l t t o d e t e r m i n e s a m p l i n g cover,two cable s r e q u i r e d , a c t i v e wa sh ingd u r i n g s a m p l i n g , j a w s do no t c lo s et i g h t l y , s o f t s e d i m e n t f o u l s c l o s i n gmechanism.
Requires c o s t l y e q u i p m e n t and s p e c i a lt r a i n i n g .



TABLE 3-1
COMPARISON OF CORING D E V I C E S

Device A d v a n t a g e s D i s a d v a n t a g e s

LO
to

K a j a k or K.B. Corer

Moore ( P f l e g e r )

0 ' C o n n o r
E l g m o r k ' s

J e n k i n s

Enequi s t

K i r p i c e n k o

Does not i m p e d e f r e e f l o w of water, nopre s sur e wave, e a s i l y a p p l i e d t o l arge area.
V a l v e a l l ow s s a m p l e to be h e l d .

Can s a m p l e wat er w i t h hard b o t t o m s .
S a m p l e e a s i l y r emoved , good i n s o f t mud s ,easy to c o l l e c t , easy to remove s a m p l e .
Good i n s o f t s e d i m e n t s a n d f o r c o l l e c t i n gan u n d i s t u r b e d s ed iment-wa t er i n t e r f a c es a m p l e . V i s u a l e x a m i n a t i o n o f b e n t h i ca lga l g r o w t h and rough e s t i m a t e s o f m i x i n gnear the i n t e r f a c e a f t e r s t orms can be made.
Good i n s o f t / m e d i u m s e d i m e n t s , c l o s i n gmechanism.
S o f t and hard b o t t o m s , various s ize s ,c lo se s a u t o m a t i c a l l y .

C a r e f u l h a n d l i n g necessary to avoids e d i m e n t r e j e c t i o n , no t a p p r o p r i a t e in
s o f t s e d i m e n t s .
N o t a p p o r p r i a t e i n d e e p water .
N o t a p p r o p r i a t e i n hard s e d i m e n t s .

C o m p l i c a t e d .

Does not p e e n t r a t e hard b o t t o m .

N o t a p p r o p r i a t e f o r s t ony b o t t o m s .



3.2.3.4 T e f l o n Beaker
T o o b t a i n s e d i m e n t s f r o m l a r g e r s t r eams o r f a r t h e r f r o m t h e shore

of a pond or l a k e , a T e f l o n beaker a t t a c h e d to a t e l e s c o p i n g a luminump o l e by means of a c l a m p may be used to d r e d g e s e d i m e n t s .
3.2.3.5 S c r a p e / S c o o p C o l l e c t i o n

A t r o w e l , or s c o o p or the s a m p l e jar i t s e l f can be used when ex-
posed mat er ia l i s being c o l l e c t e d . S l u d g e s f r o m sewer l in e s , e m p t y
p o n d s , e tc . are c o l l e c t e d by s c r a p i n g / s c o o p i n g and are t r a n s f e r r e d tot h e s a m p l e j a r . T h i s me thod i s n o t a d v i s e d f o r s e d i m e n t s w i t h a f a i r l yh i g h l i q u i d c o n t e n t , a s d i s r u p t i o n w i l l a l t e r th e environment and th e
l i q u i d / s o l i d r a t i o i n s a m p l e s .
3.2.3.6 C o m p o s i t i n g S t r a t e g i e s

A e r i a l c o m p o s i t e s o f s l u d g e and s e d i m e n t s a m p l e s ar e g e n e r a l l y de-rived u s ing the m i x i n g bowl t e chn ique as d e s c r i b e d in S e c t i o n 3.2.1. As
w i t h the soil s a m p l e s , care must be taken when c o m p o s i t i n g to r e g u l a t e
the volume and number of s u b - s a m p l e s used in the c o m p o s i t e . Wet s a m p l e s
w i l l tend t o c l u m p a n d n o t m i x w e l l , e s p e c i a l l y i f s u b s a m p l e s c o n t a i n
d i f f e r e n t water c o n t e n t s .
3.2.3.7 S u m m a r y

In general, one should choose the t y p e of s a m p l e r that meets the
needs o f the s a m p l i n g program by c o n s i d e r i n g the a d v a n t a g e s and d i s -
a d v a n t a g e s o f t h e s a m p l e r t y p e . F o r t h e most p a r t , e q u i p m e n t o f s i m p l e
c o n s t r u c t i o n i s p r e f e r r e d due to ease o f o p e r a t i o n and m a i n t e n a n c e p l u s
lower expense.

3.2.4 S u r f a c e W a t e r S a m p l e C o l l e c t i o n M e t h o d s
A number of i s sues s h o u l d be a d d r e s s e d w h i l e d e v e l o p i n g a s u r f a c e

water s a m p l i n g m e t h o d o l o g y . I n p a r t i c u l a r , c o n s i d e r a t i o n shou ld b egiven t o t h e f o l l o w i n g :
T h e s o l u b i l i t y a n d d e n s i t y o f t h e c o m p o u n d ( s ) o f i n t e r e s t d e t e r -
mines t h e a p p r o p r i a t e s a m p l e c o l l e c t i o n d e p t h ;
T h e d egre e o f m i x i n g between t h e source a n d s a m p l i n g s t a t i o n ;
F a c t o r s such a s s a f e t y and a c c e s s i b i l i t y d e t e r m i n e how far f r o m
the bank one s a m p l e s ;
W a t e r s a m p l e s are to conta in only l i q u i d s and su spended
m a t t e r ( n o s l u d g e s , e t c . ) ;
A background s a m p l e i s needed f r o m u p s t r e a m of the source in
q u e s t i o n f o r a l l b o d i e s o f water ( i . e . , i f a t r i b u t a r y a d d s t o asource s t r e a m , b o t h must have b a c k g r o u n d ;
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S a m p l e s to be analyzed for v o l a t i l e organic s shou ld have no head
spac e (or b u b b l e s ) in th e s a m p l e j a r , s h o u l d b e h a n d l e d a s l i t -
tle as p o s s i b l e , and shou ld be c o l l e c t e d above areas of. turbu-
lence ( i . e . , in s t r e a m s ) ;
C y c l i c a l e f f e c t s should be c o n s i d e r e d , such as t ime of d i s charge
f r o m a f a c i l i t y , t i m e o f year and w e a t h e r ;
S a m p l i n g shou ld b e p e r f o r m e d moving f r o m d o w n s t r e a m t o u p s t r e a m
l o c a t i o n s .
N o t e t h e d i s c h a r g e o f t h e s t r e a m , i f p o s s i b l e .

C o u p l i n g s u r f a c e water sampl e l o c a t i o n s w i t h s ed iment s a m p l e loca-
t i o n s i s b e n e f i c i a l a s the l i k e l i h o o d for c o n t a m i n a t i o n o f one m e d i a by
the o t h e r i s h igh .
3.2.4.1 S a m p l e C o n t a i n e r

T h i s i s t h e eas ie s t s u r f a c e water s a m p l i n g m e t h o d , and i s s u i t a b l e
f o r c o l l e c t i n g s a m p l e s f r o m s h a l l o w d e p t h s .

S a m p l e r i s p o s i t i o n e d d o w n s t r e a m o f t h e s a m p l e l o c a t i o n i n order
t o prevent s t i r r e d s e d i m e n t f r o m c o n t a m i n a t i n g t h e s a m p l e .

T h e s a m p l e c o n t a i n e r i s submerged w i t h t h e m o u t h f a c i n g u p s t r e a m( i f f l o w i n g ) .
A l l o w t h e b o t t l e t o f i l l c o m p l e t e l y , a s e v id enc ed b y t h e cessa-
t ion of air bubble s .

•«
I • Raise and cap the b o t t l e .

W i p e t h e b o t t l e c lean.i
I
iiil

I n s u r f a c e wa t er b od i e s w i t h a s h a l l o w b o t t o m , t h e s a m p l e r c a n ' d i g
a h o l e , wait for i t to f i l l and c l ear , and then c o l l e c t the waters a m p l e .

A d v a n t a g e s o f t h i s ' m e t h o d a r e t h a t i t a l l e v i a t e s t h e need f o r
t r a n s f e r r i n g t h e s a m p l e , which could s i g n i f i c a n t l y a l t e r i t . T h i s i s

• e s p e c i a l l y i m p o r t a n t w i t h s a m p l e s c o l l e c t e d f o r o i l a n d grease a n a l y s i s ,
• « H n r p m a t p r i a l m a v a r i h p r e t n f h p t r a n s f e r r o n t a i n p r . t h u s n r n r l n r i n i r i n -since m a t e r i a l may adhere to the t r a n s f e r c o n t a i n e r , thus p r o d u c i n g in-

a c c u r a t e l y l o w a n a l y t i c a l r e s u l t s .
A d i s a d v a n t a g e t o t h i s s a m p l i n g m e t h o d i s t h a t th e o u t s i d e o f eachs a m p l e c o n t a i n e r w i l l require d e c o n t a m i n a t i o n p r i o r t o p a c k a g i n g .

3.2.4.2 Bailer or D i p p e r
T h i s me thod i s s i m i l a r t o u s ing th e s a m p l e c o n t a i n e r , however, d e-

c o n t a m i n a t i o n of the f i n a l s a m p l e jar may not be necessary. S p e c i f i c
s a m p l e d e p t h s cannot be guaranteed unle s s only the i m m e d i a t e s u r f a c e i s
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s a m p l e d . T h e increased s a m p l e h a n d l i n g b e tween t h e source a n d t h e f i n a l
s a m p l e jar may increase the loss o f v o l a t i l e organics f r o m the sampl e .*

S a m p l e r i s p o s i t i o n e d d o w n s t r e a m o f t h e s a m p l e l o c a t i o n in order
t o p r e v e n t s t i r r e d s e d i m e n t f r o m c o n t a m i n a t i n g t h e s a m p l e .

T h e s a m p l e c on ta in er i s submerged w i t h t h e m o u t h f a c i n g u p s t r e a m( i f f l o w i n g ) .
T h e d i p p e r ( F i g u r e 3 - 6 ) o r b a i l e r i s s l o w l y s u b m e r g e d , a l l o w e d
t o f i l l , a n d s l o w l y r e t r i e v e d .

The s ampl e i s then poured i n t o the s a m p l e container by a l l o w i n g
the l i q u i d to run down the i n s i d e of the j a r .
C a p t h e b o t t l e a n d w i p e t h e b o t t l e clean i f necessary.
D e c o n t a m i n a t e t h e b a i l e r .

3.2.4.3 W e i g h t e d B o t t l e S a m p l e r
T h e f o l l o w i n g g u i d e l i n e s f o r t h e u s e o f a w e i g h t e d - b o t t l e s a m p l e r

a r e taken f r o m E P A ' s A C o m p e n d i u m o f S u p e r f u n d F i e l d O p e r a t i o n s M e t h o d s .
A w e i g h t e d - b o t t l e s a m p l e r is used to c o l l e c t s a m p l e s at any pre-

d e t e r m i n e d d e p t h . The s a m p l e r c o n s i s t s o f a g la s s b o t t l e , a we igh t ed
s i n k e r , a b o t t l e s t o p p e r , and a l i n e tha t i s used to open the b o t t l e and
to lower and raise the s a m p l e r during s a m p l i n g . T h i s s a m p l e r can be
e i t h e r f a b r i c a t e d or p u r c h a s e d . The p r o c e d u r e f or u s e i s a s f o l l o w s :

A s s e m b l e the w e i g h t e d b o t t l e s a m p l e r a s shown in F i g u r e 3-6.
G e n t l y lower the s a m p l e r to the d e s i r e d d e p t h so as not to re-
move t h e s t o p p e r p r e m a t u r e l y .
P u l l o u t t h e s t o p p e r w i t h a s h a r p j e r k o f t h e s a m p l e r l ine .
A l l o w t h e b o t t l e t o f i l l c o m p l e t e l y , a s ev idenced b y t h e cessa-
t ion of air bubble s .
Raise the s a m p l e r and cap the b o t t l e .
V i p e the b o t t l e c lean. The b o t t l e can a l s o b e used a s the
s a m p l e c on ta in er .

3.2.4.4 P u m p and T u b i n g
W h i l e the use of a p u m p requires a power source ( b a t t e r i e s or gene-

r a t o r ) , i t a l so a l l o w s f o r r emo t e s a m p l i n g a n d s a m p l i n g a t a s p e c i f i cd e p t h . The d e p t h is l i m i t e d by the t y p e and power of the p u m p and by
the h y d r a u l i c head.
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FIGURE 3-6
P O N D S A M P L E R a n d
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P e r i s t a l t i c P u m p s
P e r i s t a l t i c p u m p s can be used to c o l l e c t s u r f a c e water s a m p l e s and

t r a n s f e r them d i r e c t l y t o t h e s a m p l e c on ta iner ( F i g u r e 3-5). A d v a n t a g e s
of the p u m p s are t h a t t h ey are easy to use, and the d i s c h a r g e t u b i n g can
be ea s i ly changed between s a m p l e s to prevent cross c o n t a m i n a t i o n . Dis-a d v a n t a g e s of the p u m p s are t h a t t h ey require a power source, and are
n o t recommended f o r c o l l e c t i o n o f s a m p l e s f o r v o l a t i l e organics analys i swhen the p u m p must be l o c a t e d h i g h e r than the water s u r f a c e . D i r e c t i o n s
f or us ing a p e r i s t a l t i c p u m p are a s f o l l o w s :

1. I n s t a l l c l e a n , m e d i c a l - g r a d e s i l i c o n e t u b i n g in the p u m p head ,
p e r t h e m a n u f a c t u r e r ' s i n s t r u c t i o n s . A l l o w s u f f i c i e n t t u b i n g
o n t h e d i s c h a r g e s i d e t o f a c i l i t a t e convenient d i s p e n s a t i o n o f
l i q u i d i n t o s a m p l e b o t t l e s , but only enough on the s u c t i o n end
f o r a t t a c h m e n t t o t h e in take l ine . T h i s p r a c t i c e w i l l m i n i m i z es ampl e contac t w i t h t h e s i l i c one p u m p tub ing . ( S o m e t y p e s o f
t h i n n e r T e f l o n t u b i n g m a y b e u s e d . )

2. S e l e c t th e l e n g t h o f s u c t i o n i n t a k e t u b i n g necessary to reachth e required s a m p l e d e p t h and a t t a c h t h e t u b i n g t o i n t a k e s i d e
o f p u m p t u b i n g . H e a v y - w a l l T e f l o n o f a d i a m e t e r equal t o t h e
required p u m p t u b i n g w i l l suit most a p p l i c a t i o n s . ( A heavier
wall w i l l a l l o w f o r a s l i g h t l y g r e a t e r l a t e r a l r ea ch .)

3 . If p o s s i b l e , a l low several l i t e r s o f s a m p l e t o pass through th e
s y s t e m b e f o r e ac tual s a m p l e c o l l e c t i o n . C o l l e c t t h i s p u r g evolume, and then return it to source a f t e r the s a m p l e a l i q u o thas been c o l l e c t e d .

4 . F i l l nece s sary s a m p l e b o t t l e s b y a l l o w i n g p u m p d i s c h a r g e t o
f l o w g e n t l y down t h e i n s i d e wal l o f t h e s a m p l e c o n t a i n e r w i t h
minimal e n t r y turbu l enc e .

3.2.4.5 Kemmerer S a m p l e r
T h i s a p p a r a t u s a l l ow s t h e c o l l e c t i o n o f s u r f a c e waters a t s p e c i f i e d

d e p t h s ( F i g u r e 3-7). T h e s a m p l e r i s a t t a c h e d t o a measured s a m p l i n g
l i n e , a n d t h e mes s enger a c t i v a t e d cork ing a s s e m b l y i s l i f t e d o p e n . T h e
s a m p l e r i s th en lowered to the d e s i r e d d e p t h and the mes s enger i s re-
l e a s e d , t r i p p i n g t h e cork ing s y s t e m . T h e s a m p l e r i s r e t r i e v e d a n d t h e
c o n t e n t s t r a n s f e r r e d t o t h e a p p r o p r i a t e s a m p l e c on ta in er s .
3.2.4.6 G l a s s T h i e v i n g Rod

G l a s s t u b i n g can be used to c o l l e c t s u r f a c e water s a m p l e s . Advan-
t a g e s o f t h e m e t h o d a r e t h e a b i l i t y t o s a m p l e s t r a t i f i e d wat er b o d i e s ,
such as a lagoon w i t h a f l o a t i n g o i l layer . M a x i m u m s a m p l i n g d e p t h s are
l i m i t e d to a f ew f e e t , and are d e p e n d e n t on the v i s c o s i t y o f the l i q u i d
being s a m p l e d . D i s a d v a n t a g e s o f th e me thod are th e r e l a t i v e l y small
volumes o b t a i n e d by the t u b e s , d i f f i c u l t y in p r e v e n t i n g d r i p p a g e , and
p o t e n t i a l lo s s o f o i l y s a m p l e f r a c t i o n s t o t h e i n s i d e o f t h e tube . T oc o l l e c t a s a m p l e , a g la s s tube genera l ly of less than 20-mm is lowered
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FIGURE 3-7
M O D I F I E D - K E M M E R E R S A M P L E R

U p p e r S t o p p e r
Chain

C e n t e r Rod

Bottom Drain

•Body

> Lower s t o p p e r
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s l o w l y i n t o t h e source, s o a s t o m a i n t a i n th e s t r a t i f i c a t i o n o f t h e
source. The l i q u i d on the i n s i d e and o u t s i d e of the tube s hou ld be at
t h e same h e i g h t , i n d i c a t i n g m i n i m a l d i s t u r b a n c e wh i l e f i l l i n g . C a p t h e
top o f t h e tub e ( u s u a l l y w i t h a t h u m b ) t o c r ea t e a s e a l , and w i t h d r a wthe tube f r o m th e source. H o l d i n g th e end o f th e g l a s s tube over the
s a m p l e c o n t a i n e r , make a s m a l l break in the seal at the top to a l l o w the
s a m p l e to s l o w l y dra in i n t o the s a m p l e c on ta iner . T h i s may need to be
r e p e a t e d several t i m e s t o o b t a i n s u f f i c i e n t s a m p l e volume.
3.2.4.7 C o m p o s i t i n g S t r a t e g i e s

C o m p o s i t e s u r f a c e wa t e r s a m p l e s can be c o l l e c t e d to r e p r e s e n t anaverage d i s c h a r g e c o n c e n t r a t i o n over t i m e , over a range of d e p t h s , or
s p a t i a l l o c a t i o n s . T i m e c o m p o s i t e s can a l s o be used to s a m p l e s e e p s or
o t h e r c o n t a m i n a n t sources tha t have very low f l o w or d i s c h a r g e vo lumes .
A u t o m a t e d s y s t e m s can be programmed to c o l l e c t s a m p l e a l i q u o t s at pre-
d e t e r m i n e d t i m e s .

3.2.5 Ground W a t e r S a m p l e C o l l e c t i o n M e t h o d s
The f o l l o w i n g c o n s i d e r a t i o n s should be addr e s s ed when p r e p a r i n g to

c o l l e c t ground wa t e r s a m p l e s f r o m w e l l s :
Background i n f o r m a t i o n shou ld be recorded s y s t e m a t i c a l l y using am e t h o d such a s a "Ground W a t e r M e a s u r e m e n t D a t a S h e e t " ( F i g u r e
3-8). W e l l i n f o r m a t i o n c a n b e o b t a i n e d f r o m d r i l l e r ' s l o g s ,g eo t e chni ca l r e p o r t s , t h e f a c i l i t y owner, e tc.
The we l l owner should b e n o t i f i e d o f t h e p r o p o s e d s a m p l i n g and
permi s s i on to access the well should be acquired. If the well
is l o c k e d , arrangement s shou ld be made to o b t a i n a key. V e h i c l e
access to the well s i t e s hou ld be d e t e r m i n e d , and i f not pos-
s i b l e , a l t e r n a t i v e arrangement s t o t r a n s p o r t s a m p l i n g e q u i p m e n tshould be made.
P r e p a r a t i o n f o r f i e l d w o r k , which i n c l u d e s t h e s e l e c t i o n o f
s p e c i f i c s a m p l i n g e q u i p m e n t a n d c o l l e c t i o n t e chnique s .

3.2.5.1 M o n i t o r i n g W e l l s
T h i s s e c t i o n o u t l i n e s t h e s t e p s nece s sary f o r o b t a i n i n g ground

water s a m p l e s f r o m a m o n i t o r i n g w e l l . C o n s t r u c t i o n m e t h o d s may b e f o u n d
in E P A / 6 0 0 / 2 - 8 5 1 1 0 4 S e c t i o n 2. An e q u i p m e n t c h e c k l i s t i s p r o v i d e d in
T a b l e 3-3.
Removing W e l l C a p / V e n t i n g

As the well cap i s r emoved , air m o n i t o r i n g of the b r e a t h i n g zone
should be c onduc t ed us ing the a p p r o p r i a t e i n s t r u m e n t s and h e a l t h ands a f e t y p r o c e d u r e s . A l l o w i n g t h e u n c a p p e d wel l t o vent f o r several
m i n u t e s p r i o r t o b e g i n n i n g s a m p l i n g a c t i v i t i e s w i l l enable gases t h a t
may have concentra t ed w i t h i n the well to escape and d i s s i p a t e .
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FIGURE 3-8

G R O U N D W A T E R M E A S U R E M E N T D A T A S H E E T

S I T E NAME:________________________ WELL NO.:__________DATE:.
TYPE OF WELL: Monitoring___ Domestic___ commerc ia l /Indus tr ia lIrrigation___
ELEVATION:________________ M E A S U R I N G P O I N T A T : .
C O N S T R U C T E D D K f i ' H i D A T U M :
1. "-^K f : n OBSERVATIONS AND

a. FIELD P E R S O N N E L :
b. WEATHER:
c. CONDITION OF WELL:.
d. DEPTH TO STATIC WATER ( f r o m measuring point):.
e. MEASURED TOTAL DEPTH OF WELL:_____________
C. DIAMETER OF THE WELL:;____________________
g. LENGTH OF WATER COLUMN (to ta l d ep th - dep th of wtr.):.
h. CALCULATED REQUIRED PURGE VOLUME:_________________
i . PURGING METHOD ( t y p e , mode l , compos i t ion, etc.):

Hand Pump_______________ Bailer___
Portable Unit____________ Dedicared Unit:.

Date/ volume Conduct.T i m e Purged T e m p pH (umhos) T u r b i d i t y Other other

2. ADDITIONAL N O T E S
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TABLE 3-3
M O N I T O R I N G WELL S A M P L I N G E Q U I P M E N T C H E C K L I S T

Equipment Use

S a m p l e C o n t a i n e r s
S a m p l e F i l t e r i n g
F i e l d Blanks
K e y s
P i p e wrenchesPropane torch
H a m m e r and co ld chisel
E l e c t r o n i c water leveli nd i ca t o r / gradua t ed

d e p t h sounder
T a p e measure

P u m p

G e n e r a t o r
Exten s i on cord
DOT a p p r o v e d s t o r a g e drums

W e l l ba i l e r

M o n o f i l a m e n t l i n e /
Braided nylon cord

D e c o n t a m i n a t i o n s o l u t i o n s /water

A p p r o p r i a t e t o analyse s d e s i r e d
S e e S e c t i o n 3.2.5.
See S e c t i o n 4.
F o r locked m o n i t o r i n g w e l l s .
May be necessary to remove s t e e l s e c u r i t ycaps on we l l s tha t have not been re-c e n t l y opened and s a m p l e d .
Use to d e t e r m i n e s t a t i c water level and
t o t a l d e p t h o f w e l l .

Use to measure between increments on the
water l eve l i n d i c a t o r / d e p t h sounder.
Use to p u r g e or evacuate we l l p r i o r to
o b t a i n i n g s a m p l e ; it is not a recommended
means to o b t a i n a s a m p l e .
Power source f or e l e c t r i c p u m p s .
For u s e w i t h e l e c t r i c generators .
F o r s t o r a g e o f p o t e n t i a l l y c o n t a m i n a t e d
purge water p e n d i n g s a m p l e a n a l y s i s .
Use to purge small amounts o f s t a n d i n g
water i f p u m p i s not used and to o b t a i n
ground water sampl e s . F i g u r e 3-9
U s e f o r l ower ing ba i l er i n t o w e l l ; shou ld
b e o f s u f f i c i e n t s t r e n g t h t o h o l d f u l l
h a i l e r and overcome any r e s i s t a n c ebetween well casing and bai ler. In-
d i v i d u a l l i n e / c o r d should b e d e d i c a t e dto each we l l .
Use f o r d e c o n t a m i n a t i n g b a i l e r and waterlevel i n d i c a t o r between w e l l s .
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TABLE 3-3 ( C o n t . )
M O N I T O R I N G W E L L S A M P L I N G E Q U I P M E N T C H E C K L I S T

E q u i p m e n t Use

P l a s t i c p a i l s , g r a d u a t e d

T h e r m o m e t e r

P o r t a b l e p H me t e r
P o r t a b l e s p e c i f i cc o n d u c t i v i t y me t er
C a l i b r a t i o n s o l u t i o n sf o r c o n d u c t i v i t y a n d

p H m e t e r s
F i e l d l o g b o o k
C a m e r a / f i l m
S a m p l e t ag sC h a i n - o f - c u s t o d y records
R e c e i p t f o r s a m p l e f o r m sW a t e r p r o o f ink p en
W e l l s a m p l i n g d a t a shee t s

D i s p o s a b l e g l ove s

F i e l d f i l t e r i n g unit
( o p t i o n a l )

D e c o n t a m i n a t i o n s u p p l i e s :i.e., d e t e r g e n t , s p o n g e s ,b o t t l e brushes, A c e t o n e or
M e t h a n o l (r eagen t g r a d e ) ,
p a p e r t owe l s

W a t e r ( o r g a n i c - f r e e o rd e i o n i z e d )

U s e f o r measuring volume o f wat er p u r g e df r o m wel l p r i o r t o s a m p l i n g . A l s o usedt o c on ta in p o t e n t i a l l y c o n t a m i n a t e d wateru n t i l i t can be d i s p o s e d of p r o p e r l y .
Use to measure t e m p e r a t u r e of ground
water.
Use to measure pH of ground water.
U s e t o measure s p e c i f i c c o n d u c t i v i t y o fground wat er .
U s e t o c a l i b r a t e f i e l d i n s t r u m e n t s .

Used t o record f i e l d o b s e r v a t i o n s .
U s e t o document s a m p l i n g p r o c e d u r e .

Use t o record well i n f o r m a t i o n and f i e l dmeasurement s .
F o r p er s onne l s a f e t y a n d t o pr ev en t
cross c o n t a m i n a t i o n w h i l e h a n d l i n ge q u i p m e n t .
F o r f i l t r a t i o n o f s a m p l e s .

U s e t o c lean s a m p l i n g e q u i p m e n t be tweenw e l l s .

U s e f o r r i n s i n g e q u i p m e n t be tween w e l l s
a n d f o r c l ean ing f i e l d i n s t r u m e n t probe s .
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W a t e r Leve l M e a s u r e m e n t s
T h e f i e l d measurements should i n c l u d e d e p t h t o s t a n d i n g water a n d

t o t a l well d e p t h . T h i s i n f o r m a t i o n i s required t o c a l c u l a t e th e volume
of s t a n d i n g water in the wel l and p r o v i d e a check on the i n t e g r i t y of
t h e wel l ( e . g . , i d e n t i f y s i l t a t i o n p r o b l e m s ) . T h e measurement s should
be taken to the nearest 0.01 f o o t .

E l e c t r i c T a p e
a . T h e r e f e r e n c e p o i n t ( t o p o f c a s i n g , t o p o f s e c u r i t y c a s i n g , p u m pbas e) should be cons tant through all measurements and should be re-corded. The e l e v a t i o n of t h i s r e f er ence p o i n t must be known andc l e a r l y marked at the we l l s i t e ;
b. A record of pr ev i ou s d e p t h - t o - w a t e r measurement s of each wel lshould be checked to see if the current measurement is reasonable.If n o t , then a second measurement should be made;
c . A l w a y s make th e d e p t h - t o - w a t e r measurement i m m e d i a t e l y a f t e r open-

ing the w e l l . T h i s measurement must occur b e f o r e the wel l has been
bailed or a s a m p l e taken;

d. Make sure the s w i t c h is in the "on" p o s i t i o n ;
e. Lower the probe i n t o the w e l l ;
f . W h e n t h e i n d i c a t o r l i g h t a n d / o r buzzer goes o n , s l o w l y raise a n d

lower t h e t a p e u n t i l t h e p r e c i s e d e p t h where t h e s ignal i n i t i a t e s
i s d e t e r m i n e d ;

g. Mark the t a p e at the r e f e r enc e p o i n t , then measure the d i s t a n c e to
the nearest measured increment on the t a p e . Add or s u b t r a c t ac-c o r d i n g l y t o o b t a i n t h e d e p t h t o w a t e r ;

h. To measure t o t a l well d e p t h , lower the t a p e s l o w l y in t o the wellu n t i l a s l i g h t l e s s en ing of t ens ion is observed. Raise and lowerthe t a p e , d e t e r m i n i n g th e p r e c i s e p o i n t a t which th e t e n s i o n eases,measure the d e p t h a s men t i oned in s t e p g . S p e c i a l c a u t i o n should
be exerci sed to p r e v e n t s n a g g i n g when measur ing d e p t h s o f w e l l s
w i t h d e d i c a t e d s ubmer s i b l e p u m p s . A l s o , in d e e p e r w e l l s i t may be
necessary to add a d d i t i o n a l we igh t to the probe in order to make
measurement s p o s s i b l e .

i. The water l eve l i n d i c a t o r shou ld be at l ea s t w i p e d w i t h a clean
p a p e r towel and r i n s e d / w a s h e d w i t h d i s t i l l e d wa t er , hexane and
rinsed w i t h d i s t i l l e d wat er a f t e r use. T h e t i m e o f t h e d e p t h o f
water r e a d i n g , p o i n t o f r e f e r e n c e , a n d d e p t h t o water l eve l shou ld
be r e corded in a water p r o o f f i e l d no t ebook.
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S t e e l T a p e
a. T h i s t echnique i s i d e n t i c a l to the e l e c t r i c t a p e method e x c ep t thatt h e b o t t o m t w o f e e t o f a w e i g h t e d s t e e l t a p e i s chalked ( p o w d e r )and lowered u n t i l c on tac t w i t h ground water. A p p r o x i m a t e water

d e p t h should be known and the sound of an a t t a c h e d we igh t e n t e r i n gwater must be n o t e d . C h a l k must not be c o n t a m i n a t e d .
b. Once water is c o n t a c t e d , lower the t a p e a few inches and mark t a p eat the r e f e r e n c e p o i n t on the wel l head. Measur e the d i s t a n c e f r o m

t h e t o p o f t h e w e t t e d chalk t o t h e r e f e r e n c e p o i n t .
D e t e r m i n i n g W a t e r V o l u m e t o b e Purged

The goal o f w e l l p u r g i n g i s t o remove s t a g n a n t water in the w e l l ,and water in the d i s t u r b e d f o r m a t i o n / g r a v e l pack surrounding the wellscreen p r i o r t o c o l l e c t i n g a r e p r e s e n t a t i v e ground wat er s a m p l e .
The EPA a p p r o v e d m e t h o d , u s ing a p r e d e t e r m i n e d purge vo lume, i s
d e s c r i b e d below. I n a d d i t i o n , a l t e r n a t i v e s f o r s a m p l i n g s low rechargew e l l s are p r o v i d e d .

P r e d e t e r m i n e d Purge V o l u m e
A min imum of three cas ing volumes of s t a n d i n g water shou ld beremoved f r o m the casing p r i o r to s a m p l i n g . The amount of water removed

may be d e t e r m i n e d by c o l l e c t i n g it in a g r a d u a t e d p a i l or d r u m , by theuse of an in-line f l o w volume met er , or by previous knowledge of thep u m p c a p a c i t y .
U s i n g t h i s m e t h o d , the volume o f s t a n d i n g water in the we l l must b e

c a l c u l a t e d , and may be o b t a i n e d using the f o l l o w i n g f o r m u l a :
v = r 2h ( 0 . 1 6 3 )

where: v = s t a t i c volume of water in we l l in g a l l o n s ,
r = i n s i d e radius of well ca s ing in inche s ,
h = l e n g t h of water column in f e e t , and0.163 = a cons tant conversion f a c t o r that compensate s for the

conversion o f t h e ca s ing rad iu s f r o m inches t o f e e t , t h e
conversion of cubic f e e t to g a l l o n s , and pi.

A water co lumn volume t a b l e for various ca s ing d i a m e t e r s i s pro-
v i d e d f o r f a s t c a l c u l a t i o n s i n T a b l e 3-4.

It shou ld be n o t e d tha t to be t r u l y assured t h a t the wel l has been
purged t h e s t a b i l i z a t i o n o f p H , c o n d u c t i v i t y a n d t e m p e r a t u r e w i l l occur.
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TABLE 3-4

Volume of Water in Casing or H o l e
Diameterof Casingor H o l e( I n )

1
l ' / i
2
2 ' A
3
3 ' A
4
4Vt
5y/i
6
7
8
9

10
11
12
14
16
18
20
22
24
26
28
30
32
34
36

Gallonsper footof Depth
0.041
0.092
0.163
0.255
0.367
0.500
0.653
0.826
1.020
1.234
1.469
2.000
1611
3.305
4.080
4.937
5.875
8.000

10.44
13.22
16.32
19.75
23.50
27.58
32.00
36.72
41.78
47.16
52.88

Cubic Feetper Footof Dep th
0.0055
0.0123
0.0218
0.0341
0.0491
0.0668
0.0873
0.1104
0.1364
0.1650
0.1963
0.2673
0.3491
0.4418
0.5454
0.6600
0.7854
1.069
1.396
1.767
2.182
2.640
3.142
3.687
4.276
4.909
5.585
6.305
7.069

Litersper Meterof Depth
0.509
1.142
2.024
3.167
4.558
6.209
8.110

10.26
12.67
15.33
18.24
24.84
3143
41.04
50.67
61.31
7196
99.35

129.65
164.18
20168
245.28
291.85
34152
397.41
456.02
518.87
585.68
656.72

Cubic Metersper Meterof Depth
0.509 x 10-'
1.142 x 10-'
2.024 x 1OJ

3.167 x 10J

4.558 x 10-J

6.209 x 10-'
8.1 10 x 10°

10.26 x IO- 3

1167 x IO-3

15.33 x 1OJ

18.24 x 10-3

24.84 x 10-3

3143 x 10-3

41.04 x 10-3

50.67 x 10-3

61.31 x 10-3

7196 x 10-3

99.35 x 10-3

129.65 x IO 3

164.18 x 103

20168 x 10-3

245.28 x 10-3

291.85 x iO-1

342.52 x 10-3

397.41 x 10°
456.02 x IO- 3

518.87 x IO-3

585.68 x IO- 3

656.72 x IO- 3

1 Gallon = 3.785 Liters
I Meter = 3.281 Feet
1 Gal lon Water Weigh s 8.33 Ibs. - 3.785 K i l o g r a m s
1 Liter Water Weighs 1 Kilogram = 2.205 Ibs .
1 G a l l o n per f o o t of d e p t h = 12.419 l i t er s per f o o t of d e p t h
1 G a l l o n per meter of d e p t h = 11419 x iO- J cubic meters per meter of d e p t h
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F I G U R E 3 - 9
S T A N D A R D B A I L E R

S T A N D A R D8 A I L E HOF TEFLON*

S T A N D A R DB A I L E RO F P V C

B O T T O ME M P T Y I N GD E V I C E
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S l o v Recharge V e i l s
Where s low-recharging w e l l s are encount er ed , the three casing

volume minimum requ irement may be waived. T h e r e are c u r r e n t l y several
d i f f e r e n t a p p r o a c h e s t o p u r g i n g a n d s a m p l i n g w e l l s t h a t recharge s l o w l y ,i n c l u d i n g :

E v a c u a t i n g the well to dryne s s and a l l o w i n g it to recover enough
such t h a t a f u l l s a m p l e volume can be w i t h d r a w n f r o m the w e l l .
A l l o w i n g t h e we l l t o recharge a f t e r c o m p l e t e evacuat ion w h i l e
t a k i n g several smal l in cr ementa l s a m p l e s d u r i n g recharge.

P u r g i n g M e t h o d s
The m e t h o d used to p u r g e a well i s d e p e n d e n t upon the s i z e ( i n s i d ed i a m e t e r ) o f th e well t o b e s a m p l e d , d e p t h t o w a t e r , volume o f wat er int h e w e l l , a n d well a c c e s s i b i l i t y . T h e t y p e s o f e q u i p m e n t a v a i l a b l e f o rwell evacuat ion i n c l u d e h a n d - o p e r a t e d or m o t o r - d r i v e n s u c t i o n p u m p s ,p e r i s t a l t i c p u m p s , c ompre s s ed g a s ( a i r l i f t ) p u m p s , s u b m e r s i b l e p u m p s ,and b a i l e r s made o f various m a t e r i a l s , such a s s t a i n l e s s s t e e l , T e f l o n ,and PVC.
Some p u m p s cause v o l a t i l i z a t i o n and p r o d u c e h i g h p r e s s u r e

d i f f e r e n t i a l s , wh i ch r e su l t i n v a r i a b i l i t y i n t h e a n a l y s i s o f p H ,
s p e c i f i c c o n d u c t a n c e , m e t a l s , a n d v o l a t i l e organic c o m p o u n d s . T h e y are,
however, a c c e p t a b l e f o r p u r g i n g w e l l s i f s u f f i c i e n t t i m e i s a l l o w e d t o
l e t t h e water s t a b i l i z e p r i o r t o s a m p l i n g .

When p u r g i n g equ ipment must be reused, it should be d e c o n t a m i n a t e d ,
f o l l o w i n g t h e same p r o c e d u r e s required f o r t h e s a m p l i n g e q u i p m e n t .
C l e a n g love s must be worn by the s a m p l i n g p e r s o n n e l . M e a s u r e s s h o u l d be
taken to prevent s u r f a c e s o i l s f r o m coming in contact w i t h the p u r g i n ge q u i p m e n t and l i n e s , whi ch c o u l d i n t r o d u c e c o n t a m i n a n t s t o th e w e l l .
Purged water s h o u l d be c o l l e c t e d and screened w i t h p h o t o i o n i z a t i o n or
organic v a p o r a n a l y z e r s , p H , t e m p e r a t u r e , a n d c o n d u c t i v i t y m e t e r s . I fthese p a r a m e t e r s and f a c i l i t y background d a t a s ugge s t t h a t the water i s
h a z a r d o u s , i t s hou ld b e drummed and d i s p o s e d o f p r o p e r l y f o l l o w i n ga n a l y s i s o f t h e c o l l e c t e d s a m p l e .

T a b l e 3-5 l i s t s some of the pro s and cons of the various we l l evac-
u a t i o n m e t h o d s w i d e l y a v a i l a b l e f o r use.
P u r g i n g R a t e s

The ra t e a t which w e l l s are p u r g e d o f s t a g n a n t water s h o u l d be k e p t
to a minimum. P u r g i n g rate s shou ld be m a i n t a i n e d below the rate s at
which wel l d e v e l o p m e n t wa s p e r f o r m e d . H i g h p u r g i n g ra t e s can a l s o cause
a d d i t i o n a l d e v e l o p m e n t t o occur w i t h r e s u l t i n g increased t u r b i d i t y o f
water s a m p l e s . W e l l h y d r a u l i c p e r f o r m a n c e i n f o r m a t i o n i s t h e r e f o r eh e l p f u l i n d e t e r m i n i n g o p t i m u m p u r g i n g ra t e s .
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TABLE 3-5
EVALUATION OF WELL EVACUATION METHODS

W e l l Evacua t i on M e t h o d

P e r i s t a l t i c p u m p( F i g u r e 3-5)

Best Used W h e n :

I
fî

~jr- •

I

C e n t r i f u g a l p u m p

Bailer ( T e f l o n o r
s t a i n l e s s s t e e l )
E l e c t r i c submers ib l e
p u m p

B l a d d e r - t y p e ( e . g . ,
G e o t e c h , W e l l W i z a r d )

W a t e r t a b l e i s w i t h i n s u c t i o n l i f t . Usedon w e l l s t h a t require le s s than a p p r o x i -m a t e l y f o u r g a l l o n s o f water removal f o ra d e q u a t e evacuat ion. Good f o r s lowrecovery w e l l s . S h o u l d not be used fort h e c o l l e c t i o n o f s a m p l e s f o r v o l a t i l eorganic analys i s .
W a t e r t a b l e i s w i t h i n s u c t i o n l i f t . U s e don w e l l s tha t have modera t e to h i g h
recovery ra t e s . Cannot be used fors a m p l i n g .
Recovery is s low and on w e l l s where
access i s d i f f i c u l t .
Pump is p e r m a n e n t l y i n s t a l l e d or in d e e p ,large d i a m e t e r w e l l s where use o f lowy i e l d p u m p s i s not p r a c t i c a l .
W a t e r t a b l e i s be low s u c t i o n l i f t . Used
when water t a b l e recovery rates arem o d e r a t e to h igh . P u m p must be
c o m p l e t e l y submerged.
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I f us ing a n e l e c t r i c p u m p o r o t h e r p u m p w i t h a c o n s t a n t f l o w r a t e ,
the t o t a l p u r g e t i m e can be c a l c u l a t e d u s ing the f o l l o w i n g e q u a t i o n :

_ , _ _. [ V o l u m e o f S t a g n a n t W a t e r in W e l l C a s i n g ( g a l ) l xT o t a l Purge T i m e [ D e s i r e d N u m b e r o f V o l u m e s ]( m m ) = _____________________________________
P u m p i n g Rate ( g a l l o n s / m i n u t e )

D e c o n t a m i n a t i o n o f P u r g i n g E q u i p m e n t
S a m p l i n g personnel should assume that s a m p l i n g e q u i p m e n t , e i t h er

new or used, is c on tamina t ed and, t h e r e f o r e , should be d e con tamina t ed
a c c o r d i n g t o t h e p r o c e d u r e s a p p r o p r i a t e f o r i t s c o n s t r u c t i o n a n di n t e n d e d use. The d e c o n t a m i n a t i o n o f e q u i p m e n t should be p e r f o r m e d at
t h e l a b o r a t o r y o f t h e s a m p l i n g team. F i e l d d e c o n t a m i n a t i o n o f s a m p l i n ge q u i p m e n t should be p e r f o r m e d only under e x t e n u a t i n g c i r cums tanc e s suchas l o g i s t i c a l c o n s i d e r a t i o n s and shor tage of d e d i c a t e d s a m p l i n ge q u i p m e n t . When f i e l d d e c o n t a m i n a t i o n cannot b e a v o i d e d , the f o l l o w i n ggeneral rules should be adhered to:

1) No e q u i p m e n t s hou ld be d e c o n t a m i n a t e d in the f i e l d more than
once between l a b o r a t o r y d e c o n t a m i n a t i o n .

2) E q u i p m e n t used to c o l l e c t hazardous waste s a m p l e s must bed e c o n t a m i n a t e d b e f o r e it can be used to c o l l e c t environmental
s a m p l e s . I n g e n e r a l , a n y d e c o n t a m i n a t e d e q u i p m e n t s h o u l d only
be used to c o l l e c t s a m p l e s o f "lower q u a l i t y " than the f i r s t
s a m p l e c o l l e c t e d .

3) All d e c o n t a m i n a t i o n and subsequent use o f d e c o n t a m i n a t e dequipment should be documented in a f i e l d l ogbook .
4) E q u i p m e n t shou ld never be reused if visual s i g n s , such asd i s c o l o r a t i o n , i n d i c a t e t h a t d e c o n t a m i n a t i o n w a s i n s u f f i c i e n t .
R e f e r t o S e c t i o n 3.3.2 Decontaminat ion o f S a m p l i n g E q u i p m e n t , f o rs p e c i f i c d e c o n t a m i n a t i o n procedure s .

C o l l e c t i o n / D i s p o s a l o f Purged W a t e r
Purged wat er may need to be c o n t a i n e r i z e d ( d r u m m e d ) and shou ld not

be d i s charged d i r e c t l y on the ground in the i m m e d i a t e well v i c i n i t y .
H o w e v e r , based upon the s i t e background review, the l o c a t i o n of the wellin r e l a t i o n t o th e s i t e , and s c r e en ing o f t h e purged wa t e r w i t h a HNu,
OVA, or s p e c i f i c c onduc tanc e m e t e r , the water may not need s p e c i a l hand-
l i n g . The d i s p o s a l o f purged water w i l l b e d e v e l o p e d a s par t o f th e
s i t e s p e c i f i c s a m p l i n g p l a n .
S a m p l e C o l l e c t i o n

Ground wat er s a m p l e c o l l e c t i o n shou ld take p l a c e i m m e d i a t e l y f o l -l o w i n g wel l p u r g i n g . At t i m e s , the same dev i c e can be used for s a m p l e

3-41



c o l l e c t i o n as was used for veil p u r g i n g . H o w e v e r , water s a m p l e s s hou ld
not be c o l l e c t e d w i t h the c e n t r i f u g a l p u m p because of u n a c c e p t a b l e aera-t i o n . If a wel l was evacuated w i t h a c e n t r i f u g a l p u m p , i t can bes a m p l e d w i t h a ba i l e r o r p e r i s t a l t i c p u m p . W e l l s evacuated w i t h a p er i -s t a l t i c or b l a d d e r p u m p or w i t h a ba i l e r can and p r o b a b l y shou ld bes a m p l e d u s i n g t h e same m e t h o d ( e x c e p t f o r v o l a t i l e o r g a n i c s ) t o savet ime and avoid the a d d i t i o n a l chance of p o s s i b l e c o n t a m i n a t i o n by intro-d u c i n g more equipment i n t o the w e l l . L i m i t the l i q u i d f l o w rate whens a m p l i n g for v o l a t i l e s to le s s than 100 m l / m i n to reduce the chances of
l o o s i n g p r o d u c t .

S a m p l i n g e q u i p m e n t shou ld b e c o n s t r u c t e d o f m a t e r i a l c o m p a t i b l e
w i t h t h e well c o n s t r u c t i o n a n d a n a l y t i c a l o b j e c t i v e s . E q u i p m e n t w i t hneoprene f i t t i n g s , P V C b a i l e r s , t y g o n t u b i n g , s i l i c o n rubber b l a d d e r s ,neoprene i m p e l l e r s , p o l y e t h y l e n e , and v i t o n may not be a c c e p t a b l e . Aninert cable-chain ( e . g . , f l u o r o c a r b o n resin-coated wire, m o n o f i l a m e n t ,s i n g l e s trand s t a i n l e s s s t ee l w i r e ) should be used to raise and lowerthe bailer. If nylon cord is used, it should be d i s carded between each
w e l l .

M o s t s a m p l e s a r e o b t a i n e d w i t h a s t a i n l e s s s t e e l o r T e f l o n b a i l e r .
When one is ready to c o l l e c t a ground water s a m p l e , a new cable s hou ld
be s e cure ly a t t a c h e d to a cleaned ba i l e r . The o ther end of the rope
should be f a s t e n e d to the well casing or p r o t e c t i v e p i p e . The cableshould be of more than s u f f i c i e n t l e n g t h to a l l ow for water level
drawdown whi l e s a m p l i n g . T o a c c l i m a t e t h e b a i l e r t o t h e we l l w a t e r , t h e
i n i t i a l three ( 3 ) b a i l s s hou ld b e p r o p e r l y d i s p o s e d o f . W h e n t r a n s f e r -r ing t h e s a m p l e water f r o m t h e b a i l e r t o t h e a p p r o p r i a t e s a m p l e con-
t a i n e r s , care should be taken to avoid a g i t a t i o n which p r o m o t e s the l o s so f v o l a t i l e c o n s t i t u e n t s by a e r a t i o n o f th e s a m p l e and o u t g a s s i n g o fv o l a t i l e chemical c o n s t i t u e n t s . Bot t om-draw ba i l er d e s i g n s w i t h checkvalves and syringe sampl er s minimize these sources of bias.

The t ime o f s a m p l e c o l l e c t i o n , a s we l l a s th e f i e l d t e s t r e s u l t s
f o r t e m p e r a t u r e , p H , a n d c o n d u c t i v i t y should b e r e corded i n t h e f i e l dl og book or on the W e l l S a m p l i n g D a t a S h e e t .

S a m p l e f r a c t i o n s should be c o l l e c t e d in the f o l l o w i n g order: 1)v o l a t i l e s ; 2 ) f r a c t i o n s that require f i e l d f i l t r a t i o n ; 3 ) large volume
s a m p l e s ( e . g . , e x t r a c t a b l e organics , t o t a l me ta l s , or nutr i ent anions).

A f t e r the well has been s a m p l e d , the b a i l e r s h o u l d be c l eaned by
washing w i t h wa t e r , r i n s i n g w i t h ace tone and m e t h a n o l , and r i n s i n g w i t hd i s t i l l e d water. The cable and p l a s t i c sheet should b e p r o p e r l y d i s -
carded as p r o v i d e d in the s i t e s a f e t y p l a n and new m a t e r i a l s p r o v i d e dfor th e next w e l l .

In summary, f o l l o w t h e be low g u i d e l i n e s when s a m p l i n g a w e l l :
P o s i t i v e gas d i s p l a c e m e n t b l a d d e r p u m p s s h o u l d be o p e r a t e d in acont inuous manner so tha t they do not p r o d u c e p u l s a t i n g s a m p l e sthat are aerated in the return tube or upon d i s c h a r g e .
Check valves should be de s igned and i n s p e c t e d to assure that
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f o u l i n g p r o b l e m s do no t reduce d e l i v e r y c a p a b i l i t i e s or r e s u l tin a era t i on of the s a m p l e .*

S a m p l i n g e q u i p m e n t ( e . g . , e s p e c i a l l y b a i l e r s ) should never b ed r o p p e d i n t o t h e w e l l , because th i s w i l l cause d e g a s s i n g o f t h ewater upon i m p a c t .
The c o n t e n t s s h o u l d be t r a n s f e r r e d to a s a m p l e c on ta iner in a
way tha t w i l l m i n i m i z e a g i t a t i o n and aera t i on .
C l e a n s a m p l i n g e q u i p m e n t shou ld not be p l a c e d i r e c t l y on the
ground or o t h e r c o n t a m i n a t e d s u r f a c e s p r i o r t o i n s e r t i o n i n t oth e w e l l .

C o l l e c t i o n o f L i g h t I m m i s c i b l e s ( F l o a t e r s )
T h e a p p r o a c h t o c o l l e c t i n g f l o a t e r s i s d e p e n d e n t o n t h e d e p t h t ot h e s u r f a c e o f t h e f l o a t i n g layer a n d t h e t h i c k n e s s o f t h a t layer. T h e

f l o a t e r must b e c o l l e c t e d p r i o r t o a n y p u r g i n g a c t i v i t i e s . I f t h et h i c k n e s s o f the f l o a t e r i s 2 f e e t or g r e a t e r , a b o t t o m valve b a i l e r i s
th e e q u i p m e n t o f choice. W h e n th e t h i ckne s s o f th e f l o a t i n g layer i sl e s s than 2 f e e t , bu t th e d e p t h t o th e s u r f a c e o f th e f l o a t i n g layer i sl e s s than 15 f e e t , a p e r i s t a l t i c p u m p can be used to "vacuum" a s a m p l e .W h e n the t h i ckne s s o f the f l o a t i n g layer i s l e s s than 2 f e e t and thed e p t h t o t h e s u r f a c e o f t h e f l o a t i n g layer i s beyond t h e e f f e c t i v e
"reach" of a p u m p ( g r e a t e r than 25 f e e t ) , a b a i l e r must be m o d i f i e d toa l l o w f i l l i n g only f r o m t h e t o p .
C o l l e c t i o n o f H e a v y I m m i s c i b l e s ( S i n k e r s )

The best m e t h o d for c o l l e c t i n g s inkers i s to u s e a d o u b l e checkvalve ba i l er . The s inkers must be c o l l e c t e d p r i o r to any p u r g i n g
a c t i v i t i e s .
F i l t r a t i o n M e t h o d s

S a m p l e f r a c t i o n s i n t e n d e d f o r d i s s o l v e d m e t a l s analyse s a r e t y p i -
c a l l y f i l t e r e d i n t h e f i e l d u s ing a 0.45-micron membrane f i l t e r .

I n - l i n e f i l t e r i n g at the wel l head i s the most convenient m e t h o d ,but requires t h a t the we l l be p u m p e d and e q u i p p e d w i t h a s a m p l e
c o l l e c t i o n s p i g o t s i z ed t o f i t t u b i n g tha t w i l l a c c o m m o d a t e a f i l t e r .
I n t h i s m e t h o d , t h e s a m p l e pa s s e s f r o m t h e we l l t h r o u g h a short l e n g t h
o f t u b i n g , p r e f e r a b l y t y g o n , t h r o u g h t h e f i l t e r , a n d i n t o t h e s a m p l e
c on ta iner .

A second me thod is to c o l l e c t the s a m p l e i n t o a c o n t a i n e r , thent r a n s f e r i t to a second c on ta iner us ing a f i l t e r barrel or a p e r i s t a l t i c
p u m p w i t h t h e f i l t e r l o c a t e d between t h e f i r s t c o n t a i n e r a n d t h e p u m p .
3.2.5.2 D o m e s t i c W e l l S a m p l e C o l l e c t i o n M e t h o d s

Urn T h e r e are two g o a l s a s s o c i a t e d w i t h s a m p l i n g d o m e s t i c w e l l s : ob-BB t a i n i n g water tha t i s r e p r e s e n t a t i v e of a q u i f e r c o n d i t i o n s and o b t a i n i n g
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n

wat er r e p r e s e n t a t i v e o f d r i n k i n g w a t e r . T h e c o n s t r u c t i o n o f mos t domes-
t i c w e l l s i s s i g n i f i c a n t l y d i f f e r e n t f r o m t h a t o f a t y p i c a l m o n i t o r i n g
w e l l . As such, s p e c i a l c o n s i d e r a t i o n s must b e a d d r e s s e d when s a m p l i n g
d o m e s t i c w e l l s . I n f o r m a t i o n a l needs s p e c i f i c t o d o m e s t i c w e l l s , a n du s u a l l y o b t a i n a b l e f r o m t h e we l l owner, i n c l u d e t h e f o l l o w i n g :

L o c a t i o n o f well on p r o p e r t y ;
Presence o f water t r ea tmen t sy s t em a n d / o r pressure tank;
Presence o f a s a m p l i n g p o r t p r i o r to t r e a t m e n t s y s t e m or pres-sure t a n k ; and
W e l l c o n s t r u c t i o n i n f o r m a t i o n u n a v a i l a b l e f r o m wel l l og s ( w e l l
d e p t h , d i a m e t e r , screened zone, cas ing m a t e r i a l , s t a t i c waterl e v e l , t y p e o f p u m p i n w e l l , p u m p i n g c h a r a c t e r i s t i c s , e t c ) .

D o m e s t i c w e l l s n o r m a l l y i n c l u d e a s a n i t a r y seal t o p r o t e c t f r o m th ei n t r o d u c t i o n o f f o r e i g n m a t e r i a l s down th e ca s ing. A me ta l p l a t e coverst h e wel l w i t h a p o r t f o r water d i s c h a r g e and a p o r t f o r v e n t i n g . The
vent p o r t i s u s u a l l y between 1/2 to 3/4 inches in d i a m e t e r and p r o t e c t e dby a screw-on cap . D e p e n d i n g on the age and m a i n t e n a n c e of the we l lhead, t h i s cap may be rus t ed in p l a c e . Other than l i f t i n g the s a n i t a r y
seal ( w i t h a t t a c h e d p i p i n g ) , t h e vent p o r t i s n o r m a l l y th e only accessto ground water .
C a l c u l a t i o n o f S t a g n a n t W a t e r V o l u m e

Because d o m e s t i c w e l l s a r e t y p i c a l l y s e a l e d , access f o r water level
measurement s may not be p o s s i b l e . A f i e l d d e c i s i o n must be made con-
cerning the removal of the vent p o r t c a p , which may be ru s t ed in p l a c e ,o r l i f t i n g t h e s a n i t a r y seal t o in s er t t h e mea sur ing t a p e . D e s t r u c t i o n
o f p r i v a t e p r o p e r t y s h o u l d always b e a v o i d e d . A l t h o u g h f u n c t i o n a l harm
cannot be done by breaking the vent p o r t c a p , l i f t i n g o f the seal w i t ha t t a c h e d p i p i n g (and s u b m e r s i b l e p u m p i f i n c l u d e d ) c a n cause great harm.
If access to ground water i s not p o s s i b l e , the s tagnant water volume
must b e c a l c u l a t e d us ing i n f o r m a t i o n f r o m t h e d r i l l e r ' s l o g . I f wellaccess is a v a i l a b l e , care must be taken not to get the wa t er prob et a n g l e d i n t h e p i p i n g a n d / o r p u m p sy s t em. M e a s u r e m e n t s f o r s t a t i c water
level and t o t a l d e p t h are c o l l e c t e d in the same manner d e s c r i b e d for
m o n i t o r i n g w e l l s .
V e i l P u r g i n g

D o m e s t i c well p i p i n g s y s t e m s n o r m a l l y ex i t the ground and en t er a
p r e s s u r e tank (30 - 100 g a l l o n s ) and an o p t i o n a l t r e a t m e n t s y s t e m (for
excess h a r d n e s s , i ron, e t c . ) . S a m p l i n g p o r t s ( s p i g o t s ) m a y b e l o c a t e dat any p o i n t in the s y s t e m . W e l l p u r g i n g t i m e w i l l d e p e n d on w h e t h e r
t h e s p i g o t i s l o c a t e d b e f o r e o r a f t e r t h e pre s sure tank. I f l o c a t e d a tthe well head, the recommended three (3) s t a t i c volumes shou ld be purged
( w i t h o w n e r ' s c o n s e n t ) o r u n t i l t e m p e r a t u r e , p H a n d c o n d u c t i v i t y haves t a b i l i z e d a s recommended in S e c t i o n 3.2.5.1. T r a d i t i o n a l l y , d o m e s t i c
w e l l s have been s a m p l e d a f t e r running the tap for 15 to 20 m i n u t e s , re-g a r d l e s s o f s t o r e d volumes. I f l o c a t e d a f t e r t h e h o l d i n g t ank , t h e tank
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v o l u m e must be a d d e d to the s t a t i c vo lume so t h a t i n - l i n e w a t e r can be
removed. F l o w ra t e s f r o m d o m e s t i c w e l l s vary w i d e l y s o purge t i m e s mustbe c a l c u l a t e d at each l o c a t i o n .

Care s h o u l d be exerci sed not to s t r e s s wel l s y s t e m s by p u r g i n g
l arge amount s o f wat er . D u r i n g home use, p u m p s y s t e m s t y p i c a l l y r u n f o r
shor t p e r i o d s o f t i m e ( a f e w m i n u t e s ) t o m a i n t a i n pr e s s ur e i n t h e h o l d -
ing tank. By f o r c i n g the p u m p to work longer p e r i o d s , damage can be
caused to o l d e r s y s t e m s . D o m e s t i c w e l l s are c o m p l e t e d many t i m e s in
s h a l l o w a n d r e l a t i v e l y u n p r o d u c t i v e a q u i f e r s . L o n g p u m p i n g p e r i o d s m a yresult in excessive drawdown and the eventual sucking of air. Age of
the p u m p shou ld be a s c e r t a i n e d p r i o r to p u r g i n g so t h a t when combined
w i t h general water c h e m i s t r y i n f o r m a t i o n , c o n d i t i o n o f th e s y s t e m can b eassessed. P a r t i c u l a r l y harsh water chemi s t ry may result in prematurea g i n g o f t h e p u m p . G e n e r a l l y , p u m p s l e s s than f i v e ( 5 ) years o l d shou ld
be able to h a n d l e any p u r g i n g scenario. A l w a y s c onsu l t the owner forp e r m i s s i o n t o run the tap f or e x t ended p e r i o d s o f t ime.

I f p u r g i n g wel l wat er f r o m a s p i g o t l o c a t e d p r i o r t o t h e h o l d i n g
t a n k , water s h o u l d f i r s t b e run f r o m a s p i g o t f u r t h e r down the l in e to
s t a r t t h e p u m p running. A f t e r t h e p u m p beg ins t o run, o p e n t h e w e l l -
head s p i g o t . W i t h o u t m a i n t a i n i n g pre s sure o n t h e p u m p , a f a u l t y f o o t
valve may e m p t y al l water in the p i p i n g s y s t e m to the b o t t o m o f the
w e l l , r e q u i r i n g the s y s t e m to be r e - p r i m e d .

I f a ground water t e m p e r a t u r e h a s been e s t a b l i s h e d w h i l e s a m p l i n go t h e r w e l l s in the area, an a b n o r m a l l y h i g h or low t e m p e r a t u r e r e a d i n g
is an i n d i c a t i o n t h a t the measured water may have been he ld in a pre s-
s u r e / s t o r a g e t a n k , a n d i s n o t f r e s h f r o m t h e a q u i f e r . I f c o n t i n u e d
p u r g i n g f a i l s t o show an a d j u s t m e n t in t e m p e r a t u r e t o t h a t s i m i l a r o f
o t h e r nearby w e l l s , make a no t e in your log book or at the b o t t o m of the
G r o u n d W a t e r Measur emen t Data S h e e t ( F i g u r e 3-8).

L i s t e n i n g for when the p u m p turns on i s a d d i t i o n a l c o n f i r m a t i o n
t h a t the well i s indeed b e ing p u r g e d and t h a t you are not s i m p l y dra in-
ing the p r e s s u r e tank or s t o r a g e tank. On some w e l l s it may be p o s s i b l e
to turn the p u m p on w i t h a s w i t c h at the well head. H o w e v e r , t h i s is
not recommended because o f p o s s i b l e wel l damage .
S a m p l e C o l l e c t i o n \

W a t e r s a m p l e s c o l l e c t e d f r o m d o m e s t i c w e l l s s h o u l d b e o b t a i n e d f r o m
o u t l e t s as close as p o s s i b l e to the p u m p . S a m p l e s should not be col-
l e c t e d f r o m leaky o r f a u l t y s p i g o t s o r s p i g o t s t h a t c o n t a i n screens o ra e r a t i o n dev i c e s . I n a d d i t i o n , a l l s a m p l e s s h o u l d b e c o l l e c t e d p r i o r t o
a n y f i l t e r , water s o f t e n i n g device s . I f t h i s i s n o t p o s s i b l e , t h e pre-
sence of a t r e a t m e n t dev i c e s hou ld be no t ed in the l o g b o o k . A s t e a d y -
f l o w i n g water s t r eam at m o d e r a t e pr e s sur e i s d e s i r a b l e in order to pre-
vent s p l a s h i n g and d i s l o d g i n g p a r t i c l e s in the f a u c e t or wat er l in e .

T h e s a m p l e s should b e c o l l e c t e d d i r e c t l y i n t o t h e a p p r o p r i a t e
s a m p l e c o n t a i n e r s , w i t h min imum a g i t a t i o n and con tac t w i t h air.
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Iii
F i l t r a t i o n M e t h o d s

T y p i c a l l y , water f r o m d o m e s t i c w e l l s i s no t f i l t e r e d s o t ha t analy-s i s r e f l e c t s t h e q u a l i t y o f water consumed b y t h e p u b l i c . I f f i l t e r i n g
i s deemed a p p r o p r i a t e , s e e S e c t i o n 3.2.5.1.


